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The Tron & Steel Foundries Regulations 1953 


HEATING, VENTILATION 
DUST CONTROL 
ABLUTIONS FACILITIES 























Brightside with their own foundries of widely different types and their extensive 
experience in heating and ventilating are in an unusually authoritative position to 
advise on the matters of heating, dust control and ablution facilities that are raised 
by the new Regulations. 

It is suggested that you should send for descriptive literature, but better still, you 
are invited to view actual installations. The “ Brightrad”” Radiant Panel in the 
heating field—the layout and working ablutions and lockers in amenity centres 
the downward fume exhaust systems on * Knockouts ” in the mechanised foundry 

each is worth a visit of inspection. 


Please write to 


BRIGHTSIDE HEATING & ENGINEERING CO. LTD., St FFIEL? 


(A Subsidiary of The Brightside Foundry & Engineering Co. Ltd.) mouth 
—= f ‘ : tsmout 
and at Belfast, Birmingham, Bradford, Bristol, Edinburgh, Glasgow, Liverpool, London, Manchester, Newca Por 5p 
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Straight to the point... 








The gannet, persistent and 
enterprising, is the largest and most 


powerful of Britain’s seabirds. 


IC’s reputation has been built upon enterprising engineering, 
engineering that goes right to the heart of the problem and has led 


significant improvements in such fields as combustion, 





am raising, grinding and mechanical handling, to mention 


onterprisinoe enomeerino by 
iterprising engineering b' 


NTERNATIONAL COMBUSTION GROUP OF COMPANIES 


NATIONAL COMBUSTION LIMITED + INTERNATIONAL COMBUSTION PRODUCTS LTD. 
NATLONAL COMBUSTION (EXPORT) LTD + RILEY (IC) PRODUCTS LIMITED 


OFFICE: NINETEEN WOBURN PLACE ~- W.C.1 + TELEPHONE: TERMINUS 2833 
DERBY, ENGLAND - PORT ELIZABETH, SOUTH AFRICA + SYDNEY, AUSTRALIA 
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from the raw material up to the finished product: 


pig iron, semis, plates and plate products, bar steel, sections, strip, wide flats, permanent 
way materials, steel pipe, steel tubular products, Sicromal and other specialty steels, clad 


products By-Products: Ground-basicslag, slag products, especially blast furnace pumicestone 


slag and powdered blast furnace slag. 





PHOENIX-RHEINROHR AG 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF - GE!MANY 
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Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 


in the 


Heat-recovery from internal combustion engines and similar prime movers in Land and 
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A direct method of saving fuel. 
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LTD 


JARRELL 


Industries; also the Iron and Steel Industries. 


) 


00 


| 


Frank, & 


00 


00 
104 
oo 


ow 


Loo 


00 


00 


Oo 


00 









"Phone: ROCHDALE 2237 (5 Lines) "Grams: “RILOSPRING,” ROCHDALE 


B 

















CLASSIFIED ADVERTISEMENTS SECTION. 


For all advertisements classified under the headings of Tenders, Appointments Open, Situations Wanted, Patent Agents, 
For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the first four lines o 
inch or more, the charge will be at the rate of 36s. per inch. 
the extra charge is 2s. per insertion with the exception of advertisements appearing under Situations Wanted. 
Copy instructions must be in our hands first post Monday for the following Friday's issue. C 
Inclusion of advertisements must be dependent on space being available. 


EDUCATIONAL. 


PREE. Brochure giving details of courses in 
Mechanical and Production Engineering, Draughts- 
manship, etc., for the A.M.I.Mech.E., A.M.1.P.E., 
City aod Guilds and other Professiona) examinations 
BMI. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.M.V.). G 619 





EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Cangnbury, London, 
N.1 Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special 
saving machines, 
Our range 


labour 
all at the above address. 
is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we can manufacture as 
many as are 


purpose and 


required in Works. 


G 656 


our 





TENDERS. 


GOVERNMENT OF I[RKAQ. 
DEVELOPMENT 
MINISTRY OF 


BOARD AND 
DEVELOPMENT 


NASIRIYAH ROAD BRIDGE 
CONTRACT B/8 (1956) 


rHE DEVELOPMENT BOARD AND MINISTRY 
OF DEVELOPMENT invites 
TENDERS from experienced Civil Engineering 
Contractors fer the construction of a 
STEEL CANTILEVER ROAD BRIDGE approxi- 
mately 180 metres long and 11 metres wide over 
the River Euphrates at Nasiriyah, together with the 


STEEL AND REINFORCED CONCRETE 


January 27, 1956 EN 'INEERIy¢ 
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METROPOLITAN WATER BOARD 
TENDERS FOR THE SUPPLY OF STORES, 
ETC. 


TENDERS are invited for the supply of the follow- 


ing stores and services for the period of 12 months 


commencing Ist April, 1956 
Contract 
AO 
1 FIREBRICKS, FLETTON, STOCK 
AND NGINEERING BRICKS, 


EARTHEN- 


» BRUSHES, BROOMS AND HAN- 
DLES 


ES. 
3 CAST AND SPUN IRON STRAIGHT 
PIPES, CAST IRON SPECIALS. 


4 UNIFORM AND MECHANICS’ 
CLOTHING, CAPS, BOOTS, ETC. 

5. COTTON WASTE, CLEANING 
CLOTH, HEMP, TARPAULINS, 
ETc. 

8 MILD STEEL BARS, PLATES, 


SHEETS, ETC. 
, BOLTS AND NUTS, SCREWS, 
FILES, STEEL TUBES, SHOVELS, 
c 


ETC. 
LEAD PIPE AND SOLDER. 
KEROSEN AND 


IT. 

13 SOAP, METAL POLISH, OILMAN’S 
SUNDRIES, ETC. 

RUBBER INSERTION AND SHEET 
ETC., SUCTION, DELIVERY AND 
CHEMICAL HOSE, CANVAS 
FIRE HOSE AND RUBBER LINED 
HOSE 


SMALL IRON CASTINGS, VALVE, 
BOXES, HYDRANT ° ’ 
STOPCOCK BOXES AND NON- 
FERROUS CASTINGS. 

STOPCOCKS, FERRULE STOP- 
COCKS, UNIONS, DISC FITTINGS 
AND GUNMETAL OUTLETS FOR 
HYDRANTS. 

SLUICE VALVES AND SPINDLES, 
FIRE HYDRANTS, FLANGED 
SOCKETS, FLANGED SPIGOTS 
AND HYDRANT INDICATOR 


PLATES. 
23. THE PERIODICAL INSPECTION, 
R AND MAINTENANCE 


10 
11 


REPAI 
OF WEIGHING APPARATUS. 
ELSCTRIC LAMPS AND FLUORES- 

CENT TUBES. 

THE REMOVAL OF FURNACE 

REFUSE. 

27 PHOTO PRINTS, ETC. 

Tenders must be submitted on the official forms 
which may be obtained from the Chief Engineer 
by personal application at the offices of the Board 
(Room 171) or upon forwarding a stamped addressed 


| envelope (not smaller than 15 in. by 10 in.) 


Applicants should refer to the number of the 


| contract for which tender forms are required 


eee VIADUCTS and embankments 
thereto | 
The Contract Documents and Conditions as to | 
Tendering may be inspected on and after the 17th 
day of January, 1956, at any of the following 
places 
a) The offices of the DIRECTORATE GEN- 
ERAL OF LEGAL AFFAIRS AND 
CONTRACTS, MINISTRY OF DEVEL- 
OPMENT, BAGHDAD, IRAQ. 
(6) THE EMBASSIES AND LEGATIONS 
OF [LRAQ IN WASHINGTON, PARIS, 
ROME, BRUSSELS, BONN, CAIRO, 
KARACHI AND NEW DELHI 
c) The offices of RENDEL, PALMER & 
PRITTON, 125, VICTORIA STREET, 


LONDON, 8.W.1, ENGLAND 

Firms desiring to Tender may obtain two copies 
of the Contract Documents between the 
of January, 1956, and the 17th day of March, 1956 
(both days inclusive) from the DIRECTORATE 
GENERAL OF LEGAL AFFAIRS AND CON- 
PRACTS, MINISTRY OF DEVELOPMENT IN 
BAGHDAD, or the offices of RENDEL, PALMER 
& TRITTON IN LONDON, upon payment of 
twenty-five Iraqi Dinars or the equivalent thereof 
for each two sets of documents 

Tenders must be accompanied by a deposit of 
I.D. 10,000;/- (Ten thousand Lragi Dinars) either in 
cash or by a letter of guarantee to be made by or 
through an approved Bank established in Iraq 


17th day | 


Fully detailed conditions as to this deposit may be | 


ascertained from the “ Conditions 
attached to the Contract Documents. 

fenders must be submitted to the DEVELOP- 
MENT BOARD (DIRECTORATE GENERAL OF 
LEGAL AFFAIRS AND CONTRACTS, MLNISTRY 
OF DEVELOPMENT), BAGHDAD, IRAQ, in 
sealed envelopes endorsed clearly on the outside with 
the words “ NASIRIYAH ROAD BRIDGE,” and 
will be received up to noon on the 17th day of April, 
1956. 

A Memorandum of Capacity, Method of Procedure 
and Articles of Association must be submitted at the 
same time. 

Particular attention is drawn to Clause 5 of the 
“ Condicions of Tender " stating that tenders will be 
accepted only from firms of Contractors who have 
previously executed works of a similar character and 
magnitude. 

Tenders not submitted within the time specified 
or not acoompanied by a receipt of the deposit, or a 
letter of guarantee or if the Tenderer resides in a 
Liwa in traq where a Chamber of Commerce exists, 
by a Certificate of Membership of a Chamber of 
Commerce, shall be neglected. 

The Board does not bind itself to accept the lowest 
or any Tender 

MINISTER OF DEVELOPMENT 


ae: 


of Tender" 


J 737 


| steady and transient states; numerical methods; | 
radiation geometrical factors radiation from 
gases and flames; applications to the design of 
boilers, furnaces and heat transfer equipment in 
general 

Fee Ten guineas 


Tenders, enclosed in sealed envelopes, addressed 
to the UNDERSIGNED, and endorsed in the 
manner indicated in the form of tender, must be 
delivered at the offices of the Board (Room 122 
not later than 12 noon, Thursday, 9th February, 
1956 

rhe Board do not bind themselves to accept the 
lowest or any tender 





8. D. ASKEW, 
CLERK OF THE BOARD 
OFFICES OF THE BOARD, NEW RIVER HI 


LAD, 
ROSEBERY AVENUE, LONDON, E.C.1 


J 980 | 





PUBLIC NOTICE. 


UNIVERSITY OF GLASGOW 


FACULTY OF ENGINEERING 
POST-GRADUATE COURSES IN 
MECHANICAL ENGINEERING. 

The University 

for designers and others employed in Mechanical 

Engineering and Chemical Engineering. 

SHORT FULL-TIME COURSES 
COURSE IN HEAT TRANSFER. 

April 23rd to May 4th, 1956, 
Commencing 9.30 a.m., April 23rd. 
Fluid to fluid heat exchangers; theory of convec 
tive heat transfer coefficients; dimensional similarity ; 


COURSE IN PLASTICITY IN 
MECHANICAL ENGINEERING DESIGN. 
May 7th to 18th, 1956, 

Commencing 9.30 a.m., May 7th. 

Fundamental experimental work on tubes; general 
elementary mathematical theory; 
shrink fits, pressure vessels, compression members 
and general mechanical design. Related topics; 
creep in metals, internal damping, photo-elasticity. 

The forenoons will be devoted to lectures and the 
afternoons to experimental work. 

Fee: Ten guineas 

These courses are open to all who may wish to 


| attend 


Applications for admission to any of the above 
courses should be addressed to the REGISTRAR, 
THE UNIVERSITY, GLASGOW, W.2, as soon as 
possible K 95 


5° allowed on 6, 10% on 13, 15% on 26 and 20% on 52 Weekly insertions. If use is » 


offers the following special courses | 


applications to | 


Partnerships, Wanted, &e., Auctic Sales, Publica 

r under and 3s. per line up to one inch. When an adve ment aimee 
Le an 
e ofa box Number 
38 QS per Column 


St., Strand, Wo} 


Prospectuses and Notices of Company Mee: 
Address to the Manager, ENGINEERING LTD., 35 and 36, Bedford 


LONDON COUNTY COUNCIL. ASSISTANT EXPERIMENTAL 


. | required at NATIONAI HYSICAL 

ROBERT BLAIR FELLOWSHIP IN APPLIED TORY, TEDDINGTON A 

SCIENCE AND TECHNOLOGY. | Mathematics, Mechanical a 
anes | Metallurgy and Naval 

Applications are invited for the award of the | must have G.C.E. (Advan 

Robert Blair Fellowship tenable for one year of | tifie subjects, or equivalent 


OFFICER: 
LAO} 





advanced study or research abroad in applied science | H.N.C. or equivalent nor Kt 

and technology. The value of the award is subject | annual remuneration 45 wean 

to variation, and, if the country selected should be | (at 18)-£721. Women slizhtiy Jes Ee : 

Canada or the U.S.A. may be £2,000, subject to | scheme.— Application forms from ‘Tr : 

income tax | TECHNICAL AND SCLENTIFC REGISTER 
Candidates must be British subjects and at least | 26, KING STREET, LONDON awe 

21 years of age. Further particulars and application | A485/5A. Closing date 1 ith February 19 ~~ \ 

forms may be obtained from the EDUCATION ary, 1996. K : 

OFFICER (EO.WA/14), THE COUNTY HALL, a * 

8.E.1, (s.a.e. f’seap), for return by Ist March, 1956. 

(92). K 72) MECHANICAL ENGINEER 





required 
MINISTRY OF SUPPLY, ROCKET PRopt is 
DEPARTMENT of Royal Aircraft Establis 
Westcott, Bucks, to work on problems of higt ‘ 
machinery, fluid contro] systems ion 











PUBLIC APPOINTMENTS. || iserfrmane ts as, 
g or equiva qualificat 


Mechanical Engineering iat 
to above duties desirable Appointment according 
to age, experience, etc., as Senior Scientific (fim . 
(minimum age 26 with at least 3 years’ post-graduy = 


research experience) or Scientific Officer (mininy: 





Experience app 
UNIVERSITY OF LONDON KING'S COLLEGE 
will require on Ist April, 1956, or as soon thereafter 
wssible, 


as 
A LECTURER IN CIVIL ENGINEERING 














and a LECTURER IN MECHANICAL] 28¢ 21). Salary within ranges: 5.5.0. £103 
ENGINEERING. Applicants should be honours | 5:0. £485 10s.-£835 (Superannuable).—Appli ry 
graduates with some practical experience and an forms from. M L.N.S., TECHNIC AL AND S¢l 

interest in research. Salary on the seale £700 by PIFIC REGISTER (K), 26, KING STKE = 
£50 to £1400 with starting point according to quali- | LONDON, | S.W.1, quoting C21/6A4/BG. ( A 
fications and experience, together with Family | date 18th February, 1956 K 14 a 
Allowances and F.S.5.U. benetits.—Particulars and 


Application forms from the REGISTRAR, KING'S 
COLLEGE, STRAND, W.C.2, whom completed te 
»pplications must reach by 29th February. J 991 ADMIRALTY. 3 

ROYAL NAVAL SCIENTIFIC SERVICE. i 

























ENGINEERS AND PHYSICISTS 
(PARTICULARLY WITH ELECTRONICS) 
required in Experimental Officer and Assistant 
Experimental Officer grades in Experimenul 
Establishments in London, Portsmouth, Weymout 
areas, Gloucestershire and Scotland. Qualification 
British subjects, minimum of H.S.C. (Pass degre 
| H.N.C. or near equivalent an advantage). Londo 
| salary (men), E.O. £790-£960, A.E.0. £320 10s.470 





AIR MINISTRY Works Designs Branch requires 
(A) in LONDON 

(1) DESIGNER, DRAUGHTSMEN (ORDER 
NO. 2308) FOR BULK PETROLEUM STOR- | 
AGE AND PUMPING INSTALLATIONS | 
experienced in one or more of the following:— | 
(a) storage tank layout and design, (6) pump house 


and plant layout, (¢) development of pipe line schemes . . ’ 
(d) hydraulic calculations Technical training to | (@ccording to age). Appointments unestablished out 
O.N.C. standard required. Salaries up to £725 p.a, | OPPortunities to compete for established posts— 
(2) STRUCTURAL ENGINEERING Application forma from M.L.N.8., TECHNICAL 

AND SCIENTIFIC REGISTER (K), 26, KING 
eee a eee eaeeues Garenrem Ser STREET, LONDON, 8.W.1, quoting A214/5A 
iT 





= 


2304) for reinforced concrete or structural steel with | 
sound technical training and several years varied | 
experience in design/detailing of:—{a) Reinforced 
concrete construction for all types of buildings, or 
(6) steel framed sheds, warehouses and similar | 
buildings, and 

CIVIL ENGINEERING DESIGNER) | 
DRAUGHTSMEN (ORDER NO. 2305) experi- 
enced in one or more of the following branches of 
engineering:—({a) Earthworks and Stormwater 
Drainage, (b) Foul Drainage and small disposal 
works, (c) Water Pumping Treatment and Distri- 
bution. Salaries up to £850 p.a. 

(B) IN) LONDON AND PROVINCES 

liability for overseas service 

| ELECTRICAL ENGINEERING DRAUGHTS- 
MEN (ORDER NO. 2307) experience in prepara- 
tion of schemes tor illumination and electrical | 
equipment of buildings or in electrical distribution | 
H.V. and M.V. Technical training to O.N.C. 
| standard or equiv. an advantage. 





a 


THE NATIONAL COAL BOARD, OPENCASI 
EXECUTIVE has vacancies for 
SENIOR STAFF to take responsible posts ir 
nection with opencast coal production, Adm 
tive ability coupled with sound practical exper 
in the conduct of large civil engineering Works 10 & 
field is essential. A recognised technical qualiie 
tion in Civil Engineering is also desirable 
Commencing salaries will be according to quait 
tion and experience within a salary range tilt 
£1400 per annum, but opportunities exist for prow 
tion of the right men to more senior appointments 
The Board's Superannuation Scheme will cov 
these posts , 
Applications giving full details of age, qualib 4 
tions and experience should be made to the Estat 





(with 


Salaries up to 


ie ; > jal 
| £850 p.a. Starting pay dependent upon age, quals., LISHMENTS . OFFICER 1 BE a5 t 
| and experience. Paid overtime. Long term possi- BOARD, OF EN( AST INDON sW withil be 
bilities with pensionable and promotion prospects. | JERMYN STREET, LON! ivertisemett W 
Natural born British subjects. Write stating age, | 10 days of the appearance of this advertiseme Ka ‘ 
quals., employment details including type of work | a 
| done to any Employment Exchange quoting Borough | nae 
| and relevant Order No G 624 5 \ 
PL ee eee | COLLEGE OF TECHNO! OGY, BIRMINGHAM 
| 
. P . , ND 
T DEPARTMENT OF MECHANICAL AM 
LONDON COUNTY COUNCIL | PRODUCTION ENGINEERING 
| ‘ies oo a 
HACKNEY TECHNI( . COLLEGE, April 1956 eee i t z post 
or as a ~ it - tes Mega Rane Applications are invited for he ey : 
| : F ossib ’ c “Be” in the Product 
| LECTURER IN MECHANICAL ENGINEER- | ASSISTANT GRADE "B” is il fn 
| ING subjects to teach up to H.N.C. standard in | Engineering Nat hedge seats and City 
Machine ‘Tools and Metrology together with Machine pra ap al a iG 
| Shop Engineering subject to final City and Guilds, | “UUGS Sourses. referably have a Degret 
| Should be graduate or corporate member of appro- R. sniitaies ewe * are ) Membership 
| priate professional institution; first-class workshop a ee dae :; ib neers or Mechalic 
experience is essential. Teaching experience de- | 7" : ni experience is desirable and 
sirable. Burnham F.E. Salary Scale: £965 by £25 mona, see | * ‘manufacturing pla 
}to £1065. Individual minimum and maximum | !!0usttla pan gon auction “methods is essential 
salaries according to age, qualifications and experi- | PTO othe will be i = 1 e with the Burnbst 
jence, plus London allowance.—Application forms | Salary will be in acconiite: ide B” assistaslt 
from SECRETARY at COLLEGE, DALSTON | (Further Education) sive i ement £20) to £9 
| LANE, E.8, returnable by 11th February (100), | (Men), £525 by 20 (in i training allowanet 
. 7K 146 | With additional graduate and tre ing sal} ’ 
’ | where applicable. In fix ‘ —_ ies ' 
Seen account will be taken ching @ 


experience. 

Further particulars a! 
be obtained from the Kh 
TECHNOLOGY, SUFEU 


m of application mS 
sTRAR, COLLEGE Of 
STREET, BIRMIN 
ped addressed foolsca? 


ADMIRALTY. 
NAVAL SCIENTIFIC SERVICE. 


| 
DRAUGHTSMEN required in Admiralty Research 


ROYAL 


HAM, 1, on receipt of a st ned 208 j 
ain , sted fort sould be returned | 
and Development Establishments in London envelope. —— aft e appearance “ a t 
(Teddington area), Portsmouth, Weymouth, and later than two we i 
Baldock (Herts) for the design of ‘experimental | dvertisement. LLING, 


apparatus needed for fundamental research or for 
fitting in H.M. ships. Experience is necessary in 
any of the following classes of equipment: light to 
| medium electrical, electro-mechanical, precision 
mechanical and electronic. 


K. | : ke 
CLERK TO THE GOV i: RNING BOD! 


OR TECHNOL 


Candidates must be British aged 21 years or over, | PORTSMOUTH COLL! 
with at least 3 years’ practical workshop training . the Electrical Bae 
jand, preferably, with drawing office experience | LECTURER is requi' eh otrical Power 3 
| and/or possession of the O.N.C. or equivalent. neering Department to ‘ Candidates - 
Appointments unestablished, but opportunities | General Electrical Te: ~ t) qualification 
will occur to compete for established posts and for | have a Graduate (or ¢ = 


promotion. 


some industrial experie! 
Starting pay (London rate), £463 10s. per annum 


Salary will be on the han 


(aged 21), £635 (aged 28) rising by 4 increments to | either Lecturer or Assis be o from & 
£725 per annum; slightly less in the Provinces. Forms of Application my returned duly 
Apply stating age, training, experience and | REGISTRAR, and should 
qualifications “to” ADMIRALTY, SANCTUARY | pleted as soon ag possible = app, 
BUILDINGS (ROOM 151), GREAT SMITH BS oFrices 5 
| STREET, LONDON, 8.W.1. G 636 CHIEF EDUCA' 





















TRAINING 


varancies exist UNITED KINGDOM A 

Vacancies xi 

FIELDS WORK 
pUTIES: Tt 


will be 








pdantria! eo] QUALIFICATIONS A 
<PRINGFIE! 
yivalent quali! 
WINDSCAL! 


nave equivalel 


is, together with 3 years’ e 
nee 1250) candidates mu 

z and be Corporate Membe 
ilent qualifications. 

y in technical colleges or i 

sing by annual increments 0 
s under the age of 55 will t 

iL includes Widows’ and De 


Engineers or hay 
Experience of | 
SALARY: £ 


successful cat 





OFFICER, U.K.A.E.A., 
lary, 1956. 











ENGINEERS. aa | 
Vacancies exist wit he UNITED KINGDOM | 
ATOMIC ENERGY Al THORITY for the above | 
. the Inspect nd Progress Branch of the | 
In al Group at Rist Near Warrington. | 
“pl TIES: Control of Inspection and Progress at | 
turers works of a wide variety of plant, | 
it, material and stores involving close | 
jain with design and construction engineers. | 
siderable travelling in the United Kingdom will 








| 


be involved 
QUALIFICATIONS AND EXPERIENCE: Appli- 
nt 1 recognised engineering 
apprenticeship or pupilage and have Corporate 
Membership of a Senior Engineering Institution or 


4 must have served 














lent qualifications. ‘They must have experi- | 
planning, designing, production or inspection 
{medium or heavy plant and be capable of inspect- | 
ing and programming work through the contractors | 
hops and of assisting contractors with production | 
apacity and material difficulties. 
wary: £1130 rising by annual increments of | 


roximately £35 to 
essful candidate 
lired to join the Authority’s Contributory | 
Scheme, which includes Widows’ and | 
its’ benefits | 
y qualified persons are invited to send a} 
postcard quoting reference 1.264 for form of applica- 
mto RECRUITMENT OFFICER, U.K.A.E.A. 
1G.H.Q, RISLEY, NR. WARRINGTON,  Closi 
date 17th FEBRUARY, 1956 K 127 | 





to pa 


if under the age of 55 will | 











CENTRAL ELECTRICITY AUTHORITY, 


MIDLANDS DIVISION, 


SENIOR DRAUGHTSMAN (MECHANICAL) 
is required in the Generation Construction Depart- 
ment at Divisional Headquarters, Moseley, Birming- 
NJ.B. service conditions, superannuable 
‘ppointment, salary with Schedule “ D,” Grade 5, 
Wo £740 per annum 
ants should have had sound technical 
and practical experience preferably asso- 
} with power station, chemical or other heavy 
hdustrial plant (rood conditions o - yme 
ervey iditions of employment 
Apply qu ting Vacancy No. 196MD on form AE6, 
vailable from the ESTABLISHMENTS OFFICER 
WAKE GREEN ROAD, MOSELEY, BIR- 
MINGHAM, by 4th Febr K 128 


ruary, 1956 
























NORTH WEST 


METROPOLITAN 
REGIONAI 


HOSPITAL BOARD 


TRINCIPAL ASSISTANT ENGINEER (SCALE 
) required. Mechanical and Heating and Ventilat- 
mL is &@ new one and arises from new 
ing and engineering projects on which the 

hospital at 


The post 





engaged, including a new 
Duties will ide design on mechanical 
aration of briefs for consulting engineers 
hanical and heating and 
lcants must be Corporate 
f Mechanical Engineers. 
£00 (5) by £25 to £1275 














itions (with dates) and 
! two referees, to SECRE- 
EST METROPOLITAN 
BOARD, 114, PORT- 

K 133 


ND PLACE, W h February 


OUNTY BORO! 


Hi > 
EDUCATI 1 OF CROYDON 


OMMITTEE. 
CROYDON 

FAIRFI} 
Principal 


CAL COLLEGE, 
ROYDON, 
KNER, M.S¢ 


Applicat ‘ ‘ 
The POST ° Vited for 
r F SENIOR 
ie WeennGe cP UR Cee runen an 
ry work c ae per annum). 
Sat = u ent includes Higher 
‘ A both Mechanical and 
ity and Guilds Final 








INT POST OF A 


HE 9SISTANT, GRADE B, 
DEPARTMENT AN CAL ENGINEERING 
Nn an 4 ne Shop Practice, 
Ratna: ind Guilds Machine 

= Guna tssist In work leading | 


for Motor Vehicle 
ue Duties to com- 


Burnham Technical 
tnee (£48 or £36 per 


* of application may 
sned, on receipt of a 
ind completed forms 
ipal within fourteen 
ulvertisement 
KING, 
\TION OFFICER, 


K 141 


a 
PRESTON, and WINDSCALE WORKS, CUMBERLANI 
s will be responsible to the Training Manager of the Works concerned and 
ind implement training schemes covering non-industrial staff and 


ference 1251) must have an honours degree in Chemistry or A.R.1.C. or 


hemes in operation for married officers. 
sons are invited to send a postcard quoting the appropriate reference to 


ENGINEER (NG January 27, 1956 


TOMIC ENERGY AUTHORITY 


OFFICERS : | 


t SPRING- 
». 


ND EXPERIENCE 


xperience in a Works or Industrial Laboratory, 
st have served a recognised apprenticeship or 
ors of the Institution of Mechanical or Electrical 


n industry will be an advantage for both posts. 
f approximately £30 to £1130 p.a 

ye required to join the Authority's Contributory 
pendants’ benefits. ; 


L.G.H.Q., RISLEY, NR. WARRINGTON 


K 97 


THE BRITISH SOCIETY FOR RESEARCH IN | 
AGRICULTURAL ENGINEERING invites appli- 

cations for appointment as an | 
EXPERIMENTAL OFFICER at the National | 
Institute of Agricultural Engineering. The post is 
one dealing with a variety of mechanical engineering | 
problems and the successful candidate will be 
expected to assist in theoretical and practical studies. | 
Candidates should have a degree in Engineering or 
equivalent. Salary scale £745 to £920. Minimum 
age, 28. 

Application forms from SECRETARY, N.1.A.E., 
WREST PARK, SILSOE, BEDS., on receipt of 
stamped addressed foolscap envelope. Completed 
forms to be submitted within 14 days of the appear- 
ance of this advertisement. kK 14¢ 


|MECHAN 


| pension scheme.— Reply in confidence giving 
| fications, previous experience, age, et 


| OXFORD STREET, LONDON, W.1. 


| on large chemical 





BRITISH PETROLEUM COMPANY LIMITED | 


offers | 
STUDENT APPRENTICESHIPS IN| 

ICAL AND CHEMICAL. 
ENGINEERING for men who have completed | 
their period of National Service and who possess 
G.C.E. in tive subjects of which Mathematics and/or 
Physics must have been passed at “A” level and 
English at “ O" level. Age 19-22. The apprentices 
will attend a Technical College for a full-time | 
Sandwich Course of Studies during their first six 
months and will then go to a Refinery for practical | 
training. The Course is of 4 years duration.— | 


| Applications giving full details of education and 


experience should be addressed to MANAGER, 


RECRUITMENT BRANCH, quoting reference | 
H.3570, to BOX 8347, c/o 191, GRESHAM | 
HOUSE, E.C.2. G 608 | 
| | 
MECHANICAL AND _ ELECTRICAL 


SERVICES ENGINEER required by Consulting 
Engineers in Birmingham. Permanent post with 
juali- 
c., to BOX 

No. 300, GLOVERS ADVERTISING LTD., 351 
y + & 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work 
( \ lant installations. Experience 
in this type of work is desirable but not essential, 
applicants with general mechanical engineering 
experience will be favourably considered. The 

offer excellent opportunities with generous ries 
commensurate with experience and ability. Offices 
situated in the N.W.1 London area. Five-day week 
and superannuation scheme.—Applications, which 
will be treated in confidence, should give previous 
experience and qualifications and be addressed to 


the CHIEF DRAUGHTSMAN, LAPORTE 
CHEMICALS LIMITED, CLIFTON HOUSE, 
EUSTON ROAD, LONDON, N.W.1. G 576 


BRITISH PETROLEUM COMPANY LIMITED 
requires an 


| INSPECTING ENGINEER—AGED 30-35— 


CENTRAL ELECTRICITY 
THORITY 


, 
SOUTH EASTERN DIVISION. 

Positions are available for ambitious engi- 
neers in the Electricity Supply Industry 
which offer good opportunities of promotion 
on the generation side—mechanical, elec- 
trical, civil and chemical engineering. If 
you are interested send to the PERSONNEL 
OFFICER, CENTRAL ELECTRICITY 
HOUSE, LOWER HAM ROAD, KING- 
STON-ON-THAMES, for a brochure giving 
details of terms, conditions and careers for 
junior and senior positions. Please quote 
(EG). Vacancies at present offer salaries 
ranging from £500-£1215 max. per annum 
dependent upon position. K 110 


STAFFORDSHIRE EDUCATION 
COMMITTEE. 
COUNTY TECHNICAL COLLEGE, STAFFORD. 


Principal: A. TORKINGTON, B.Se.(Hons.), 
M.1.Mech.E. 


Applications are invited for the following appoint- 
ments to commence on or before the Ist May, 1956:- 
(1) LECTURER TO TEACH MATHE- 
MATICS up to final B.Sc(Eng.) Candi- 
dates should have a degree in Mathematics 
and teaching experience in a Technical 
College. 

(2) GRADE A ASSISTANT with suitable 
qualifications to teach Fitting and Machine 
Shop Engineering Practice to City and 
Guilds standard. 

Salaries for the above posts are according to the 
Burnham Scales for Technical Teachers, viz.: 
Lecturer, £965 by £25 to £1065; Grade A Assistant, 
£450 by £18 to £725, plus allowances for quali- 
fications. For the Grade A post, starting salary 
will depend on training and years of experience in 
teaching and/or industry. 

Forms of application and further particulars may 
be obtained from the undersigned on receipt of a 
stamped addressed foolscap envelope. Applicants 
are requested to state for which post forms are 
required. Completed forms must be returned not 
| later than 6th February, 1956. 





J. H. P. OXSPRING, 
| Director of Education. 
| Dept. F.E., 
| County Education Office, 
Stafford K 111 





| 
| 
| APPOINTMENTS OPEN. 


| THE ENGAGEMENT OF PERSONS 

| 2nswering these advertisements must be made 

| through a Local Office of the Ministry of Labour 

|or a Scheduled Employment Agency if the 
| applicant is a man aged 18-64 inclusive or a 
woman aged 18-59 inclusive unless he or she, or 
the pl y t, is pted from the provisions 
of the Notification of V ies Order 1952. 








It is advisable when sending testimmials to forward 
copies and NOT originals. 


NORTH BRITISH LOCOMOTIVE CO., LTD., 
DIESEL ENGINE DIVISION, requires 

A DRAUGHTSMAN capable of preparing layouts 

for engines and supervision of detailing Pension 

scheme, five-day week.—Apply in writing to (IGD) 

PERSONNEL MANAGER, SPRINGBU RN, GLAS- 

GOW, N.1. K 16 





JUNIOR DRAUGHTSMEN, having completed 
National Service, required for work on large chemical 


plant installations. A.E.S.D. minimum rates or | 


above. Five-day week and superannuation scheme. 
—Apply by letter giving details of technica] educa- 
tion to the CHIEF DRAUGHTSMAN, LAPORTE 
CHEMICALS LIMITED, CLIFTON HOUSE, 
EUSTON ROAD, LONDON, N.W.1 


familiar with office routines. Degree in Engineering 
essential and preference will be given to the applicant 
who is also a member of an Engineering Institution. 
Should have good knowledge of operation and main- 
| tenance of machinery and a sound practical work- 
| shop experience. May be required to act as deputy 
to the Chief Inspecting Engineer during his absence. 
ary according to age, qualifications and experi- 

| ence. Non-contributory Pension Scheme. Luncheon 
| Club.—Write giving full details, quoting H.3484, 
| to BOX 8172, c/o 191, GRESHAM HOUSE, E.C.2. 
| G 594 

THE AVON INDIA RUBBER CO., LTD., 
MELKSHAM, WILTS., require an 

ELECTRICAL DRAUGHTSMAN. He should 
be experienced with power and lighting distribution 

| and motor control-gear work, and should possess at 
least O.N.C. qualification. Salary and working 
conditions will be made attractive to the right man. 
—Apply CHIEF ENGINEER, giving age and full 
particulars. J 913 


| lars of experience gained 
| to BOX J 908, Offices of ENGINEERING 


An expanding and well-known London Light 
Engineering Company wishes to appoint a 
SENIOR EXECUTIVE to take full charge of 
Engineering and the Administration of two Fac- 
tories, one of which is in the provinces. This is a 
new appointment and should lead te a seat on the 
Board. Candidates should be between 40 and 45, 
have an Honours Degree in Mechanical Engineering, 
and have already held a position as Works Manager. 
Sound knowledge of the administration of a Design 
Office, Budgetary Control, Production Planning, 
Work Study and Estimating are essential and in 
addition familiarity with techniques of Machining, 
Welding and Assembly. This position will carry a 
salary of not Jess than £2000 per annum and will be 
pensionable. Candidates should give details of 
scholastic career at school and subsequently, posi- 
tions held, salaries earned in each, and brief particu- 
Reply in fall confidence 


THE AERODYNAMICS DEPARTMENT OF 
ARMSTRONG SIDDELEY MOTORS has vacancies 
for both 
SENIOR AND JUNIOR DEVELOPMENT 
ENGINEERS for work on axia! flow compressors, 
turbines and general airflow. A Degree in Mech- 
anical Engineering and previous experience in this 
type of work an advantage but not essential. Initial 
salaries range from £650 to £1050 per annum, 
dependent on age, experience and qualifications 
but superscale rates would apply to senior experienced 
men. Excellent prospects and good pension fund, 
Applicants should give full details quoting Reference’ 
Airflow 2, to TECHNICAL PERSONNEL MAN- 
‘AGER, ARMSTRONG SIDDELEY MOTORS; 
COVENTRY. G 625 


ASSISTANT CIVIL ENGINEERS required for 
large Iron and Steel Works in the Midlands. Con- 
versant in Building Construction, Reinforced 
Concrete Structures, Excavations and Foundations, 
Site Levelling and Setting-out, Preparing Scheme and 
Detail Drawings. Work is varied and covers a 
large field for experience. Applicants should hold @ 
| degree or be studying for same. Please state Age, 
Positions held and salary expected.—Apply in 
writing, to GENERAL MANAGER, IRO) AND 
STEEL WORKS, CORBY, NORTHANTS, J 992 


MECHANICAL ENGINEER required by Inter- 
national Group for work as Development Engineer 
in MIDDLE EAST Oilfields. Duties would include 
design work in connection with pumping, storage 
and loading of oil, transmission of natural gas, 
water storage, steam and diesel engine installations, 
industria) buildings, etc. Applicants should possess 
A.M.1.Mech.E. or equivalent, and have had several 
years’ experience on work escribed. Professional 
qualification not essential if engineering background 
otherwise satisfactory. Two year tour in first 
instance and substantial salary, payable also while 
on leave. Married accommodation and free family 

es available. Write asking for application 
orm and sending brief details of career to BOX 
E.G. 568, c/o 191, GRESHAM HOUSE, E.C.2. J 998 

















CAN 


LAMINATED STRU 





laminated and sawn t 


THREE 


ADA 


CTURES LIMITED 


Canada’s leading designers and fabricators of glued 


imber structures, have 


PERMANENT OPENINGS 


For 


| DESIGN ENGINEERS 


timber 


Knowledge of 





immediately, giving person 
of past experience to:— 


| 
| 


Personal interviews will 


AT THEIR HEAD OFFICE IN 


MONTREAL 


Applicants must hold a recognised degree and possess 
at least two years’ general structural design experience. 
construction 
advantage but is not essential. 
Starting salary ranges from $3,600 to $4,800 (£1,300 
£1,750) per annum depending on experience. 
insurance and pension plan available. 
Montreal paid under contract basis. 


would be an 


Group 
Boat fare to 
Apply in writing 
al details and full particulars 


T. A. ELDRIDGE, c/o W. H. WILLATTS 
& ASSOCIATES, 28 ST. GEORGE STREET, 
HANOVER SQUARE, LONDON, W.1 


be conducted in London, 


13th—18th February, 1956. 








Kg 








G 575 
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TECHNICA 
GUEST KEEN & 
RESEARCH | 


QUALIFIED MEN tobe engage« 
the laboratory and production ur 
part of the duties will be those 
addition to a degree or equiva 
| of work in industry and be com 


between 25 and 35 years of age ar 


Laboratory, Birmingham New R 











| has an opening for 


Engineering or Metallurgy, applicants should have some experience 
both the written and the spoken 
of experience, to the Director of Research, G.K.N. Group Research 


All communications to carry reference number L.L.1. 


L LIAISON 
NETTLEFOLDS 
sABORATORY 


GROUP 


i on technical liaison work between 
1its in the group. An important 
of technical secretaries, and in 
lent qualification, preferably in 
petent to convey information by 
word. Applicants should be 
1d should write, giving full details 


oad, Lanesfield, Wolverhampton. 


J 975 














ARMSTRONG SIDDELEY MOTORS has vacancies 
in their 
GAS TURBINE DEVELOPMENT STAFF 
FOR WORK ON SAPPHIRE AND VIPER 
ENGINES. Applicants must have a University 
Degree Previous experience although desirable, is 
not essential. Initial salaries in the range of £600- 
£1000 per annum, dependant on age, experience and 
qualifications. Due to heavy forthcoming commit- 
ments and consequent expansion of departments, 
prospects for men of the right calibre are unusually 
ood 


AKMSTRONG 
TRY 


SIDDELEY MOTORS, COVEN 


G 





ARMSTRONG SIDDELEY MOTORS 
vacancies for both 
SENIOR AND JUNIOR ENGINEERS 
for investigation of vibration problems on gas 
turbine development engines. Degree or H.N.C. 
in Mechanical Fogineering or Electrical Engineering 
essential. Electrical Engineers should have some 
mechanical engineering experience. 
must be capable of using necessary recording equip- 
ment. Salaries commensurate with qualifications 
and experience, together with good pension scheme. 
Applications to REFERENCE CG/VP, TECH- 
NICAL PERSONNEL MANAGER, ARMSTRONG 
SIDDELEY MOTORS, COVENTRY. 


have 


Applications with full details to Reference | 
EXP/SV, TECHNICAL PERSONNEL MANAGER, | 


Applicants | 


G 621 | 


QUANTITY SURVEYOR required by Con- 
sulting Engineers in Birmingham. Staff pension 
| scheme. Please reply in confidence giving quali- 
fications, previous experience, age, etc., to BOX 
No. 295, GLOVERS ADVERTISING LIMITED, 
| $51, OXFORD STREET, LONDON, W.1 


| WORKS ENGINEER. 


Required for medium sized light engineering factory, 
engaged in a considerable re-organisation programme 
for its two factories 

Applicants would be required to control all func- 
tions of factory maintenance and to co-ordinate 
existing departments 

Experience is required of repair and alteration of 
factory buildings, services, heating and ventilating, 
and power supply. A detail knowledge of preventa- 
tive maintenance schemes for services and machine 
tools essential 


below the age of 50. This is a senior staff posit‘on, 
with generous salary. A non-contributory super- 
| annuation scheme is in operation. 

Applicants should submit ful) details of career 
and salaries to CLAYTON DEWANDRE CO., LTD., 
TITANIC WORKS, LINCOLN, for the attention of 
| the General Manager 








STEWARTS AND 


require Draughtsmen immediately f 
for major power-plant schemes. 
essential but knowledge of 
desirable. The possession of 
an advantage 

Pensionable posts and good sal 
themselves qualified. 

Reply to SECRETARY, STEW 


owe 








DRAUGHTSMEN 


Previous experience on pipework not 


ligher or Ordinary National Certificates 
Vacancies exist in Birmingham and Wednesbury. 


BROAD STREET CHAMBERS, BIRMINGHAM, stating age, experi- 


LLOYDS, LIMITED 
or the design and layout of pipework 


r stations or similar installations 


aries available to those who prove 


ARTS AND LLOYDS, LIMITED, 














PETER 


G 595 


Preference will be given to a Chartered Engineer, | 


| to assist Engineer and Buyer. 


ence and salary required J 890 
BROTHERHOOD, LTD, Peterborougt 
. require a Seventy-five pounds per month and upwards | 


DRAUGHTSMEN (SENIOR AND JUNIOR) 


preferably with experience in design of compressors 


according to experience offered for 


EXPERIENCED DESIGNER in RC 


turbines and steam engines. Permanent positions to commercial buildings. Pension scheme and a 
five-day week, staff pension scheme.—-Write, giving permanent position with an old-established company 
full details age, experience and salary required in their London Head Office. Five-day week. : 
7 426) Vacancy also exists for Designer/Draughtsman 
2 working under Senior Designer with salary from 
£50 p.m.— Reply BOX G 587, Offices of ENGINEERING. 
West End London Consulting Engineers require now 
SEVERAL SENIOR AND JUNIOR ENGI- 
NEER DRAUGHTSMEN to prepare designs, WANTED 
contract drawings, specifications, etc., for heating, | DRAUGHTSMEN to design in aluminium for 
ventilating, boiler plant and allied mechanical | sales development. Must possess Higher National 
services Interesting work for factories, office | Certificates in Mechanical Engineering. Location 
blocks, hospitals, colleges, schools, etc. Oppor-| Banbury. Good working conditions and pleasant 


tunity for experienced men with initiative. Five-day 


surroundings. Attractive starting salaries offered 











week. One week's spring holiday in addition to | up to £300 p.a. with prospects of promotion from 
usual summer two weeks. Bonus and optional | drawing board. Pension plan in operation. Send 
superannuation scheme.—Write stating age, experi-| brief details of qualifications and experience to 
ence, qualifications and salary required. BOX NORTHERN ALUMINIUM CO. LTD. BUSH} 
G 53, Offices of ENGINEERING HOUSE, ALDWYCH, LONDON, W.C.2 G 562 | 
| : 
ry. Y ‘ ’ ’ AT 
THE CHEMICAL AND 
4 A 4i Al 4 i 
INSULATING CO., LTD 

} a & df 4 & A es 4 ee 

DARLINGTON, CO. DU \ 

| 
ARLINGTON, CO. DURHAM. 
| 
j required for planning new construction plant maintenance and 
preventive maintenance for a wide variety of mechanical and electrical 

| plant in the chemical industry 
j Applicants should be between 30-40, have good practical engineering 
| experience and preferably be corporate members of a senior engineering 
| institution or have equivalent qualifications 
| The position is a progressive one with prospects, salary will be 
j commensurate with responsibilities, and a contributory pension scheme 
| is in operation 
j Apply in writing giving details of education, experience and quali 
1 fications K 30 

















as applied | 


January 27, 1956 EN 













'NEERING 





nis 


JIG TOOL DRAUGHTSMEN 


DESIGN DRAUGHTSMEN 


JOSEPH LUCAS LIMITED, 
| BURNLEY, 


Manufacturers of Aircraft and Motor Equipment. 


Os 


=. 


ae 


Require capable ambitious men to assist in the work of 
GAS TURBINE DEVELOPMENT. Here is an oppor- 
tunity for_men with initiative to obtain a progressive 
position. The work is extremely interesting and demands 
a high degree of skill and ingenuity. A generous pension 
scheme provides an assured future, the working conditions 
are excellent and full restaurant services are provided, 
High salaries are paid to the right men. 


Apply to: 
The Personnel Manager, 
Hargher Clough Works, Burnley. 


om 


J 868 | 











SENIOR DRAUGHTSMAN required {i 
portant and interesting work in the Steam Turt 

| Drawing Office, BRUSH ELECTRICAL ENG 
NEERING CO., LTD., LOt GHBOROUGH. 4» 


required for work in connection with the following 
branches of Coke Oven and Gasworks plants 
(a) Mechanical and By-Product Plant. 


DRAUGHTSMEN (SENIOR AND JUNIOR) | 
| 
(b) Pipework. 


| plicants must have previous experience of this caw 


(c) Steelwork for Buildings and Conveyors of work. There is considerable scope for an energeti 

Applicants should be competent men able to work | man capable of working with the minimup o 
with the minimum of supervision. Technical | guidance. Conditions of service inelude good san 
qualifications to O.N.C. or beyond. Good remunera- | and generous non-contributory superannuation 
tion and prospects for capable men. Pension | scheme.—Please reply to the CHIEF PERSONNEL 
scheme Five-day week; Canteen Facilities.— | OFFICER Kiz 
State age and experience to the PERSONNEL 
OFFICER (D.0.), WOODALL-DUCKHAM CON- 


STRUCTION COMPANY LTD., WOODALL- 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD, 
LONDON. 8.W3 G 550 | APPLICATIONS ENGINEER with experience 

. , the Marine field, required todesign and develop contra 
schemes for ships auxiliary drives for A.C. and Dé 
ship propulsion. Candidates must have a kno 


ASSISTANT ENGINEER, AGED 25/30 required - i 
ledge of generator and motor design for marine appi- 


Qualifications B.Sc. 


POT a 1) 1) 


or equivalent with two years’ student apprenticeship. | Cations. This post offers excellent scope for advance 
Duties will include visiting manufacturers’ works | ment in a vigorous and expanding compasy 
and may lead to an interesting and well paid post | Conditions of service include generous ne 


contributory superannuation scheme and an attra 
tive salary will be paid.— Please reply to the CHIEF 
PERSONNEL OFFICER, BRUSH ELECTRICAL 
ENGINEERING COMPANY, LTD. LOUGH 
BOROUGH, LEICS 123 


overseas. Commencing salary in U.K. £800 to 
£1100, according to age and qualifications —APPLY 
THE BRITISH PHOSPHATE COMMISSIONERS, 
2, GROSVENOR GARDENS, LONDON, 8.W.1. 

K 39 








BILLINGHAM DIVISION 


Vacancies for 


MECHANICAL ENGINEERS 


The Billingham Factory of Imperial Chemical Industries Limited 
has grown into one of the largest chemical factories in the world 
Some 250 Engineering graduates are already engaged in the various 
engineering activities necessary to maintain the Division's planned 
programme of extension, and more are needed. 

4 satisfving and well paid career is offered to 
MECHANICAL ENGINEERS who are willing to assume carly 
responsibility in the flelds of 
ENGINEERING RESEARCH, DESIGN, PROCESS ENGI- 
NEERING AND WORK STUDY. Opportunities for rapid 
advancement are excellent for men of ability. 

These appointments are permanent and pensionable and carry 
attractive salaries. There is also a profit-sharing scheme in operation 
Assistance can be given towards house purchase and removal 
expenses in the case of married men 

Write, giving full details of age, qualifications and experience 
the STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, BILLINGHAM DIVISION, BILLINGHAM pa 
DURHAM, quoting reference R.5 K2 



















_ cote 
ENGINEER required by lary uminiem 
in Birmingham area for interesting a strectural 

An Industrial Company of repute is about work. Honours graduate pr ferred ‘about 30 

to appoint a and strength of materials bec! ground, age! ‘als 

PRODUCTION ENGINEER. This i- Excellent prospects for man with initlaBy®, "agg 

a new appointment and the successful according to qualificatior 1 ex ‘ 

applicant will be given full scope for K 42, Offices of ENGINEP! 


initiative and backing in the implementa- 
tion of his proposals. A top rate man is 


: the 
required, having a tl ‘rsit evree — . -r closures if 
ne ~ c. were boty 7" Leading manufacturers ‘ go for ambitions 

; idlands a number 
Engineering industry A good four figure Midlands have a 1 TSMEN preferably 
commencing salary is offered and the DESIG ‘ paaven ar . on 
prospects are excellent Applications are some experience in th id every Y 
invited from men not over 35 years of age ing work Se Se in a rapil gowns 
Full particulars of qualifications and posts for promotion to : I nee with etait . 
held with salaries, etc., should be forwarded er ane eg x salary rege BD 

, re oe “ »xperience, ™ * ITE 
to BOX K 138, Offices of ENGINEERING Pn METAL CLOSURE- ITED, BROW 
LANE, WEST BROM\ 
ne 
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SRE 


Ej | DREDGING PLANT 


























x | TO THE LARGEST DIMENSIONS AND 
oF | 
oe | 
3 CAPABILITIES 
as 
5 
pi PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
a 
* DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
os HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
? FLOATING CRANES, etc. 
os 
5 
i" NEW BUCKETS, LINKS, PINS, GEARING, etc., 
“ supplied for existing Dredgers. 
as 
oe : 
os 
. 
os At = : FLEMING & FERGUSON, Ltd., 
mn OIL-BURNING TWIN-SCREW HOPPER DREDGER “OTAKOU” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, ‘ 
vs constructed for the Phone: Paisley 4121. Teleg. Address : ‘‘Phaniz, Paisley.” 
a's OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND. ’ 
: London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad 
§" = Dimensions : 258 ft. x 20 ft. Hopper capacity 2,000 tons. Street, London, E.C.2. 
* Speed loaded: 94 knots. Dredging capacity per hour: 1,000 tons Telephone: LONDON WALL 4846. 
2 
BE eS e 
Seen oats aaa ata "a a a"a aaa e na eteate 


CONVEYOR SPECIALISTS SINCE 1906 





OF FUEL ECONOMY 





Automatic Boiler Control by EVERSHED 


Efficient maintenance of constant steam pressure and 
simultaneous attendance to firing conditions are virtually 
impossible where boilers are manually controlled. However 
skilled the boiler operator, he is forced by the circumstances 
of manual control to make erratic adjustments which result 
not only in high fuel consumption but also in a shortened 
life of the boilers. 

To ensure a high degree of efficiency, corrections must be 
made continuously to the fuel and air flows and also 
immediately any change occurs in steam pressure. This 
degree of efficiency can only be achieved by Automatic . 
Boiler Control. 

Evershed electronic and hydraulically operated Automatic 
Boiler Control performs all these functions continuously, 
accurately and reliably, and with extreme sensitivity 

Evershed Automatic Boiler Control schemes cover not 
only the larger industrial and power station boilers, but also 
many smaller types (including marine boilers). Whatever 
the size of the installation, Automatic Boiler Control by 
Evershed is an important factor in the search for fuel 
efficiency. 


FOR FULLER DETAILS, WRITE FOR PUBLICATION E. 62 ’ 


EVERSHED AND VIGNOLES LIMITED 


ee. na 
14'74,/69,174 ACTON LANE WORKS - CHISWICK - LONDON ~ W.4 
a 


hone: Chiswick 3670. Cables: Megger, London. Groms: Megger, Chisk, London. 
7/9 


— ———— 
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€)—HERBERT——4 


THE ATRITOR 


FOR COMBUSTION 
AND GENERAL GRINDING 





A DRYER-PULVERISER, which grinds, dries and delivers 
in one operation, COAL, CHALK, LIMESTONE, 
CHINA CLAY, BALL CLAY, SEWAGE SLUDGE, 
GYPSUM, CHEMICALS, DYESTUFFS, GUMS, STARCH, 
PEAT, FERTILIZERS, etc. 
Ideal for firing BOILERS, and METALLURGICAL FURNACES. 
Seven sizes with hourly outputs ranging 


from a few hundred pounds to 20 tons 
depending on material dealt with. 


Full particulars from Atritor Dept. Head Works. ‘Phone: 88781 


ALFRED HERBERT LTD ~* COVENTRY 


January 27, 1956 EN < 
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PIPE HEATERS 


(Pat. applied for) 
Electrothermal Pipe Heaters are available to maintain the 
free flowing of viscous liquid, to prevent freezing, and 
for other applications where it is necessary to ensure smooth 
rate of flow. They may also be used immersed. 
Please request leaflet 
WATERPROOF, FLEXIBLE, ECONOMIC, EFFICIENT. 





Electrothennal 


ENGINEERING LTD 


270. Nevitte Road. london Fe 

































LNEERIN¢ 


Improved production methods demand mor 
and more heavy mobile equipment includizg 
power units, mobile machinery and factor 
handling trucks and trailers. 

Rubery Owen has developed a wide range of 
precision-built Wheels and Axles suited tod 
most every type of Job. Maxium loadings » 
40, 60, 70, and 80 cwt. Standard track width, 
Over drums, 72 ins or tO customers’ requir 
ements. Futl details available upon request 


RUBERY 
OWEN 


WHEELS & AXLES 











RUBERY OWEN & (0. LID, 
P.O. Box No. 10, Darlaston 


Wednesbury, Staffs 


Telephone : 
James Bridge 3131 (32 lines 


EXPORT DEPARTMENT: 


KENT HOUSE, MARKET PLACE 
OXFORD CIRCUS, LONDON, W.! 


Member of the Owen Organisation 
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S OPPERMAN GEARS LTD 
repairs/on the spot... OF NEWBURY 









GEARED 
MOTORS 


SPEED REDUCERS 
ALL 
GEARING 

NEEDS 














= keep JIGS on the job 


HELI-COIL Screw Thread inserts are the fastest and most 
efficient means of replacing stripped and worn threads in 
jigs and fixtures. Working with the kit iilustrated a new 


thread can be made whilst the unit is still in situ and so reduce 
production time loss to a matter of minutes. 





OPPERMAN 
GEARS LTD 
NEWBURY - BERKS 
Phone: Newbury 1!70! 
London Office: | NEWTON ST., W.C.2. CHAncery 2291 








Dobos f We 
| Ne wooesT \ 


| STEEL SHEE 








SCREW THREAD INSERTS 


* Regd. Trade Mark 


rder this kit from here today: 
& McGROUTHER LTD., GLASGOW, C.4. 
{ITE MILNE & CO., DUNDEE. 
HENRY OSBORN LTD., NEWCASTLE-ON-TYNE. 
THOMAS SMITH & CO., HALIFAX. 
XANDER KENYON & CO. LTD., MANCHESTER, 3. 
BRIDGES LTD., BIRMINGHAM, 4. 
JDBERRY CHILLOTT & CO. LTD., BRISTOL. 
ERN TOOL & EQUIPMENT CO. LTD. BELFAST. 





ARMSTRONG 


ee 





PATENTS CO. LTD. BEVERLEY, YORKSHIRE 879 WEST GEORGE ST-GLASGOW - CC’? 
‘PHONE CENtral O442-'GRAMS "CIVILITY" GLASGOW 








PIA/4 
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LAMINATED 
RUBBER 
V-BELT 
DRIVES 





<} 27 VOKES GENSPRING 

‘pipe hangers are 

the net Eat Com used throughout 
Me i the oil industry 


and Diese] 
Engine Drives. 


Easily 








adjusted to 
any centre 
distance. No 
dismantling 


when fitted 
























At their Ellesmere Port Works in Cheshire, 





between bearings, 
The Associated Ethyl Company Limited have made use of 


VOKES GENSPRING Variable Support SEND FOR DETAILS, PRICES 
Pipe Hangers to control movement which could set up very AND TECHNICAL DATA TO... 
great stresses jn the piping. ‘Shell’ have also . ; 
incorporated VOKES GENSPRING hangers throughout the 


Platforming Unit at their Stanlow Refinery in Cheshire. 


T.WHITTLE & SONS LTD. 


POWER TRANSMISSION ENGINEERS - WARRINGTON. 
PHONE : WARRINGTONZ6II (3LINES) GRAMS :BELT, WARRINGTON. 


LONDON OFFICE | 24 JOHN ADAM ST..W.C.2. TEL TRAFALGAR 6641: 














Photograph by courtesy of 
Shell’, 


VOKES GENSPRING 








Variable Support 





Hangers are specifically 





designed for the control of 
vibration and limited thermal 

movement of piping, but where piping 

systems need to be ‘floated’ to offset the 

effects of extensive movement, 

Vokes Genspring Constant Support 
Hangers should be used. 

The full range is detailed in the 

Vokes Genspring catalogues 










available on request. 


te VOKES GENSPRING A. C. WELLS Co., Ltd. 


SUSPENSION SYSTEMS P.O, BOX 5, MOUNT STREET, HYDE, CHESHIRE 


1 DEPT. ;/2 * VOKES GENSPRING LIMITED: GUILDFORD wine Telephone: HYDE 953 Telegrams : “UNBREAKABLE HYDE 

















(rawiord Spring Works - 
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Cut the stress and strain 


from caleulation 


With a ‘Ratclifie’ Spring Calculating Slide Rule 


spring 


* Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting! 


x Upper slide for stress and load calculations ! 
* Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draughtsmen, is soundly con- 
structed and supplied in a strong case complete with instructions. 


* Price £3. 3s. 0d. Send for one to-day. 


aS Katelifje 


THE SPRING SPECIALIST 


Allen Street - Rochdale 


\4 





* Lanes. | 
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AIR 
GAS 









b THE om 


EST IN THE TRADE. ALCOSA 


U.! ; 


OF HOT BILLETS 


Oa Wore 
ORDON O;; i .. 


ALCOSA pattern 82183 DOUBLE 


DECK HOT BRASS 


Pattern No. B2183 WILKES’ Double Deck Type 
Furnace is a scientific approach to the heating of 
brass and copper pressings. Simple in design and 
speedy in operation. The disadvantages of fire- 
brick linings are overcome by sectional heat- 
resisting metal, backed by insulating bricks. 

The billets are fed into the upper chamber by a 
special shovel provided and pushed by rake to the 
back of the Furnace until completely full. This 
spacious feeding-deck uses the waste gases from 
the lower chamber for pre-heating the work. 


These Furnaces are made in several sizes and have 
a guaranteed low gas consumption. 


@ A CONSTANT FLOW @ ECONOMICAL AND 
EFFICIENT IN OPERATION 


THE ALCOSA RANGE INCLUDES: 


GAS MIXERS FOR WIDE RANGE OF HEAT TREATMENT PLANTS 
BURNERS, GAS-FIRED FURNACES FOR FORGING, HARDENING 


pr scon WELDING AND MELTING, HIGH-SPEED BRAZING 
a" OLDERING AND BRAZING EQUIPMENT, TINNING 
- A 


THE NEW WILKES B.2106S.L. BLOWPIPE. 





BRITISH MADE 


STAMPING FURNACE 


A.HLWILKES ¢ CO. 2__ 











BSIDIARY OF WILLIAM ALLDAY & CO., LID = 


OST 


N SEVERN * WORCESTERSHIRE - 
SSSWELL works 


TELEPHONE: = ST 4 + TELEGRAMS: YADALL SI 


- SOUTH NORWOOD 


DEPENDABLE NAME IN GAS APPLIANCES 


OurPORT =m 
- $.6.25 - TELEPHONE: ADDISCOMBE 168 


| 


| 
} 
| 
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Steam Temper is now 
a standard finish to all 
Osborn Twist Drills. 
They are easily distin- 
guished by the blue- 
black oxide coating 
which makes them 
tougher and more effi- 
cient. 


SAMUEL OSBORN & CO..LIMITED SHEFFIELD ENCLAND 
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The Industrial Gro up of 
THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


has vacancies at Risley for 


SENIOR 
ENGINEERS 


in its Design Offices, which are engaged on an expanding 
programme of industrial applications of nuclear energy. 
Very large projects are involved, such as nuclear power 
reactors and their associated chemical and physical 
process plants. 


\ design office has an overall responsibility normally 
for one such project at a time. Designs are made in close 
collaboration with development and research groups and 
assistance is given by specialised engineering and commercial 
branches. The design office maintains close contact with 
manufacture and site construction. 


A Chief Engineer is responsible for a design office, 
and has a Deputy Chief Engineer and several Assistant 
Chief Engineers carrying responsibility for the whole range 
of duties covering specific parts of the project. 


Whilst much of the work is novel, previous exper- 
ience of nuclear engineering is not essential and a sound 
training in mechanical or chemical engineering with con 
siderable experience of high quality design work in one of 
these fields, and good technical judgement will enable an 
engineer quickly to take an effective part in the work 


The Authority would be interested to hear from En- 
gineers with the special qualifications and wide experience 
of large engineering projects enabling them to undertake the 
duties of Chief Engineer as described above. Salaries would 
reflect the very substantial responsibilities of these posts. 


There are also a number of vacancies as Deputy Chiet 
Engineer and Assistant Chief Engineer, affording opportun- 
ities in this new and essential industry. Salaries are in the 
ranges £2,200—£2,700 and £1,700—£2,200 respectively. 


Applicants in all cases should be corporate members 
of a Senior Engineering Institution, or possess an honours 
degree in mechanical or chemical engineering and have 


served an « nyvineering appre ntic eship or pupilage. 


Those qualified and interested should write to : 
W. L. Owen, C.B.E. M.Eng. M.1.C.E. M.I.Mech.E, 
M.1.Chem.E. 
DIRECTOR OF ENGINEERING, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
RISLEY, LANCASHIRE, 


SHOT BLAST MACHINES 


for 


SHOT PEENING 
WORK HARDENING 


J.W. JACKMAN & CO., LTD., 


Vulcan Works, 


Blackfriars Road. MANCHESTER. 
Telegrams: Telephone : 
“Blast,” Phone, Manchester Deansgate 4648-9 

















Quality Castings 
in Grey fron 





Our Foundries can 
produce castings 
for almest every 
engineering re- 
quirement, simple 
or complex, singly 
or in quantity. 

Our manufacturing 
range includes 
castings of weights 
from a few ounces 
up to 5 cwts, and 
jobbing work up to 
5 tons. If required, 
castings can be 
supplied completely 
machined to 


specification. 





Competitive prices. 


QUALTERS & SMITH BROS 


LIMITED 


Telephone : Barnsley ua 


BARNSLEY - YORKS 
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might have been specially | Ay 
planned for the present-day 
economy ee ge 





FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 


SAVES ON COAL 







BURNS INFERIOR FUEL 


AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 

to be utilised for 
discharge. 













SAVES TIME & LABOUR 





GIVES MORE STEAM 





Patent Full Bore ———— Class ‘‘A 
Safety Valve Reducing Valve 


aos PROCTOR'S 
SURPLUS VALVES, COMBINED SURPLUS AND 
ST 
DR 


REDUCING VALVES, STOP VALVES, STEAM | MECHANICAL 

TRAPS, DE-SUPERHEATERS, COMBINED AND —— - . Y 

REDUCING AND DE-SUPERHEATING UNITS Evenly dcibutes, fel, keep Lihg 
f 


V4 
Cleaning Fire Bars, ensuring 4. of 
er 


complete combustion Write 
for details now 


DAVID AULD & SONS LTD. JAMES PROCTOR, LIMITED 


HAMMERTON ST. IRONWORKS, BURNLEY 
Whitevale Foundry, GLASGOW. te PROCTOR’S COAL ELEVATORS COMPLETE THE IDEAL INSTALLATION 


Telephone No. Bridgeton 1242 Telegrams: “ Reducing,’’ Clasgow 















Everything 


stops for Qo 






Yes, there’s a pon Industrial Brake Lining for 
literally every industrial braking need. The list 
from A to C, for instance, includes Agricultural 
Machinery, Automatic Lathes, Booster Clutches, 
Bulldozers, Capstans, Centrifugals, Colliery 
Haulage and Winding Engines, Compressors, 
Combines, Concrete Mixers, Constant Torque 
Drives, Cranes, Crushers and Cultivators. 





























supplies and Technical Information get in touch with your nearest pon Depot 











BELFAST 28967 LEYTON Leytonstone 6068 
BIRMINGHAM 5 Midland 4659 LIVERPOOL Roy ri 
BLACKBURN 656! MANCHESTER 3 Blackfriars 059¢ 
BRISTOL 27214 NEWCASTLE-ON-TYNE 2 
CARDIFF 7026 7142 and 2794 
CARLISLE ? NOTTINGHAM 43646 
CHESTER 21280 SHEFFIELD 1 
pidicnanagied 64914 SOUTHAMI Z 
DUNDEE 1728 TOKE-ON-TRENT 44 
EDINBURGH i Centra! 4234 WAKEFIELD 457] 
eo — ot pnd 459 WIMBLEDON 4246/9 
[ARR TE 67058 Repu f Ireland 
HULL Central 52072 DUBLIN Westiand Row 
~ - IPSWICH 3 66597 and 66518 
. Coleen HMO (~Ww 2 EEDS 3 20664/8 


INDUSTRIAL BRAKE & CLUTCH LINERS 


SMALL & PARKES LIMITED - HENDHAM VALE WORKS + MANCHESTER 9 Londo? 











Ferobestos Department Chorley 





Now, 
tell me 
this... 


‘What is Ferobestos ? ™’ 


Ferobestos plastics are non-metallic asbestos based materials 
impregnated with resins and moulded into a hard insoluble, 


infusible substance. It is an engineering material in its own 
right. 






‘What advantages has Ferobestos 
over other materials ? *’ 


Ferobestos has outstanding basic advantages :— 
High strength in proportion to weight 
High temperature resistance 

Low moisture absorption 

Good chemical resistance 

Good electrical resistance 


High wear resistance 


kk KKH KX 


High dimensional stability 


‘How is Ferobestos supplied ? 


Ferobestos plastics are usually supplied in sheets, rods and 
tubes, but they can also be moulded to your requirements 
where contour permits and where quantity justifies the cost 
of mould tools. All forms of machining are carried out for 
you where necessary 





~| ‘How are other engineers using Ferobestos ? *' 


Engineers in all branches of industry have solved construc- 
ay (Ae s) tional problems with Ferobestos Plastics. 
Here are just a few of its applications :— 
Bushes Coupling Discs Guides Mounting Pads 


Gears 
Bearings 


Rollers Piston Rings 
Compressor Blades 


Wearing Slippers 
Thrust Washers 





‘What sort of service is behind Ferobestos ? *’ 


J. W. Roberts Limited, who specialise in engineering and 
structural applications of asbestos, have set up a new depart- 
ment, entirely devoted to the development of Ferovestos 
Technical Plastics. This ensures a prompt, efficient service to 
engineers and designers 


“get me 


J. W. Roberts Limited 


Ferobestos Department ’’ , 






ROBERTS LIMITED. 
New Road 


* Lostock * 
4 Member 


Bolton * Tel: Horwich 840 


Sf the Turner & Newall Organisation 


. 


, 
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GATE VALVE SUITE 


4AIGH PRECISION 


LOW PRICE 





1070 (Gunmetal) 
Up to 200 Ibs. steam. Round body, non- 
rising spindle, solid wedge. Sizes i” — 4” 


i078 (Gunmetal) 


For oil, petrol, paraffin, or steam. Non- 


rising spindle and split parallel gates, 
Sizes #”—2”. 





1070HP (Forged Brass) 
Up to 300 Ibs. water. Double action, quick 
lift, solid wedge. Sizes +”— 14”. 


1071 (Gunmetal) 


Up to 150 Ibs. steam. Flanged ends to 
B.S.T.E. Round body, non-rising spindle 
solid wedge. 4”—3”. 4” size with bolted 
cover. 


Peglers can supply a very wide 
range of types and sizes of 


gunmetal valves in general 


commercial use at a_ price 


made possible only by con- 
tinuous large scale production. 


The Fullway Gate type group, 


for example, includes valves, 
for most purposes—al! fully 
1077 (Gunmetal) 
Handy lever —full operation by a quarter tested. 
turn. Sizes $”—2". 
* Worth noting —“* Peglers 


for all gunmetal valves and 


Gz?qglers 


cocks on air, water, oil and 


Limited 


The name 1s the guarantee 


steam services”. 


Please write for catalogue. 






BELMONT WORKS - DONCASTER 
London Office and Warehouse : 


HOUSE MARSHALSEA ROAD 
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ANNESMANN SUPPLIES: 0 
MATERIAL 
FOR THE CONSTRUCTIO 
OF BOILERS 
. gi 
OTT WEEKS 

\ WELDED DRUMS WITH HEADS FORMED 

4 HEMISPHERICALLY . 

j FLAT AND DISHED BOILER HEADS, 

CORRUGATED FURNACES ETC. ‘ 






EXP QR cmsh DUESSELDORF 
) 


oe) REET, LONDON S.W.1 


rc 


Wann) 


ES TATIVES: 
NEX ONDLTD.- 66/V 
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The Symbol of Controlled Technique. 





Magnesium Sand Casting Gamma Ray Section 








Aluminium Sand Casting 









Section of Heavy Machine Shop = 


~ 


{lI 





Shell Moulded Casting 


Specialists in LIGHT ALLOYS, including: 
MAGNESIUM, 







‘ELEKTRON ’ MAGNESIUM-ZIRCONIUM, FOUNDRIES 
CAST IRON, etc. ‘a ‘sand 
Fully-equipped for COMPLETE MACHINING ompany LABORATORY CONTROL 


of all parts produced, however small or large, 
on CAPSTAN LATHES to HEAVY VERTICAL 
BORING and SHAPING MACHINES. 


Facilities for COMPLETE MACHINED 
ASSEMBLY WORK; HEAT TREATMENT; 
LABORATORY & RADIOLOGICAL CONTROL. 


ENGINEERING 








ony TEL: STROOD (KENT) 7674 ° © LINES 


Let us send youa copy 

of our comprehensive 

Brochure— post-free on 
request. 


KENT ALLOYS LTD - TEMPLE MANOR WORKS - ROCHESTER - KEN 


gee 


¥ meet, : 


GRAMS: ALLOYS - ROCH &R 


Approved by : AIR REGISTRATION BOARD; LLOYDS: ADMIRALTY ; 
MINISTRY OF SUPPLY (inc.A.1.D., 1.F.V., C.I.A.) 








ERIN( 
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A selection of Shell Mouldings, showing machined surfaces. 


We are specialists in— 


NON-FERROUS ALLOYS 
BEARING METALS 
CENTRIFUGAL CASTINGS 
ACID-RESISTING ALLOYS 


(including Monel) 


We are fully equipped for complete machining of all 
parts produced, however small or large, on Capstan 
Lathes to Heavy Vertical Boring and Shaping Machines; 
all production being subject to Laboratory and, where 
necessary, Gamma Ray Control. 


We also specialise in Castings by the ‘C’ Shell Process, 
including Stainless Steel and Precision Castings produced 
by the Shaw Process, particulars of which will be sent on 
request. 


Floor moulded sand cast Impeller - 2’ dia. 


APPROVED 

BY ALL 
GOVERNMENT 
DEPARTMENTS 


typical Bench . 
Mouldings. * 


Letus send you a copy 
of our comprehensive 
Brochure —post-free on 
request. 














eS 


)@mpany THE PHOSPHOR BRONZE CO LTD - BRADFORD ST 
—e 


BIRMINGHAM ~- 5 


Tel: MIDiard 6621-6 
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Experience Counts: 

May Ist, 1955. “... my gas 
engine is running like a 3-year- 
old. It may be an old engine, but it 
is truly a faithful old servant, and 
I cannot praise you the makers 
enough for such a fine piece of 
workmanship”. 


THE ENGINE WAS SUPPLIED IN 1895 
TO A CUSTOMER IN DUNMOW, 
ESSEX 


1940 CROSSLEY 
Sean yaaa 


Second Diesel installed 


Third Diesel installed 


As pioneers of the internal oy, | cs y h 4 
Pees comet , 


i et 


combustion industry in 

















this country we have, dur- 
ing ninety years, built 
hundreds of thousands of 
engines for despatch to all 
corners of the world. 


' 


é 


ahi tidus 
& 





« 





AGT ALPES PAF 








Established 1866 





RING 
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When it comes to WELDING <‘ 


Automatic welding ? 
We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 
materials, expert service--all from one old-established and reliable firm. 


Continuous Welding 
Processes 


Quasi-Arc are the only people who make and 
sell to continuous automatic arc welding pro- 
cesses—Fusarc and Unionmelt, with all their 
present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field the 
most economical. Fusarc with its visible arc, 
runs fast and efficiently, and gives excellent 
results both indoors and outdoors. 





External and internal welding of 
Class 1 boiler drums, by the Fusar« 
process. Note the versatile cantilever 
—supported automatic welding 
head; boum-type internal welder 
right) with effective welding tra- 
verse of 15° 0”; and the adjustable 
motorised roller bed, working in 





conjunction with an idler-bed unit. 
All manufactured, installed and 
serviced by Quasi-Arc Limited-— 
and only one of many complex 
automatic welding installations 
now in production. 


Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as in 
heavy fabrication work. 


Welding Manipulators 

Quasi-Arc supply a wide variety of manipulative 
equipment from manipulators and positioners 
to roller bed units. They are built on years of 
experience and development and can be incor- 
porated with any welding process in complete 
automatic welding installations. 


The interests and activities of the Quasi-Arc Company Limited 


and Fusarc Limited in the well-known processes 


Quasi-Are - Fusarc - Unionmelt : Sigma - Helianc  Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 


and effective service to the welding industry. 


The headquarters of the new organisation—named Quasi- Arc Limited 
—are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


QUASI-ARC LIMITED 
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BILSTON STAFFORDSHIRE 
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Just get busy with a pair of scissors and snip 
@) from an issue of THE FINANCIAL TIMES everything that 
al touches your job. If you are a senior executive in industry 
youll find yourself with a very healthy pile of cuttings. 
Any idea that THE FINANCIAL TIMES is exclusively the City man’s paper 
is long out-moded. Of course, it is still the medium for the stock market 
and company reports but it is now far more. THE FINANCIAL TIMES 
has become the recognised daily newspaper of industry and commerce 

read alike by directors, engineers and business men who want to keep on 
top of the news. Try reading it every day for a week and you'll see 


why THE FINANCIAL TIMES is an indispensable tool of Top Management. 


Men of industry read 





ERIN, 


THE FINANCIAL TIM ES 


every day 





THE 











FINANCE 


/ 


Af 





1iMES * 72 COLEMAN STREET + LONDON 


E.C.2 











| , . then, we are unanimous, gentlemen 
| =it’s RUSTON AGAIN! 


dependable 
diesel engines 


4-2450 b.h.p. 
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RAILWAY VEHICLES 





Most Distington cars are made by flow production methods which include the 





extensive use of jigs ; their components are therefore interchangeable ; re-assembly 
of the cars is straightforward after they have been exported in ‘knocked down’ 
form. Cars required in small quantities, are built individually. 

- Distington Engineering Company’s staff responsible for the design of light 
railway vehicles, make the best compromises between the saving of weight on 


the one hand and stiffness, strength and low maintenance expenditure on the 


| 
i 
| 


other. M.T.K. medium tensile, corrosion and abrasion-resisting steel is 





frequently used for making Distington mine car bodies. This steel offers a 





saving in weight or a gain in strength compared with ordinary mild steel. 
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More products of the 
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DNV USUOM 















































100 ton Bogie Wagon 


WAGON DEPT. 








jas Cleaning Plant 500 ton Slipway 
GENERAL ENGINEERING DEPT. DOCK & HARBOUR DEPT. 
Machinery Equipment of all Descriptions Mitre Gates Flap Gates WELDED OR RIVETED 
Iron Castings Steel Castings Caissons Slipways Main Line Wagons Dump Cars 
Floating Docks Opening Bridges Ladle & Carriages Ingot Bogies 
Heavy Winches Scale Cars Transfer Cars 


Drop Stampings 





Bustle Main for Blast Furnace 


IRON & STEEL PLANT DEPT. 





ta. Aut Sinter Plant Building 
PROCESS PLANT DEPT. STRUCTURAL DEPT. 
Buildings Bridges Blast Furnaces Sinter Plant 
Riveted or Welded Pig Casting Machines  Ladles Clay Guns 
Goggle Valves Hot Metal Mixers 


MILD OR STAINLESS STEEL 
Columns Heat Exchangers 
Condensers Pressure Vessels 


to Lloyds Class 1 and A.P.I. ASME Code 
HEAD, WRIGHTSON:<C°L’: 
% 
* MIDDLESBROUGH 


STOCKTON-ON-TEES 
TORONTO SYDNEY, N.S.W. 


Fabrications 


. 
. 


THORNABY-ON-TEES 
LONDON - JOHANNESBURG 


345ED 
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Electrically driven Sulzer Boiler Feed Pump 
Output 650,000Ilb per hour at a pressure of 
1242 Ib per square inch. Temperature 260°F. 


BOILER-FEED 
PUMPS 


THERE IS A SULZER PUMP FOR EVERY PURPOSE 







SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C| 


(INCORPORATING HATHORN, DAVEY. & COMPANY, LTD.) 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOSAIRES - ANGHAI - -. 
Agencies ot = BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA = es 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA = LA PAZ - SYDNEY = MELBOURNE = WELLING 
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N PROGRESS AT STELLA | 
% mr 7 ae FIVE of the nine Clarke, Chapman 
Consultants— Merz & McL 





Boilers to be installed at the new 


Power stations on 


the North and 


South banks of the Tyne, have 


——— 


been commissioned On schedule. 


ri 








ED 
FIVE BOILERS COMMISSION esiiiiiliuss 
AND ON LOAD WITHIN TWEL 


RATING OF EACH BOILER 7” 
EVAPORATION * * 550,000 Ibs. - age 
STEAM PRESSURE ° 950 i. per _ 
SI EAM TEMPERATURE 
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On-the-spot Sete 
BRISTOL 


From the graceful sweep of the Clifton suspension 
bridge can be seen the modern factories and towering 
dockside cranes of the busy Port of Bristol. Bristol, 
cradle of commerce, is now in the forefront of 
modern industrial development. Serving this busy 
area and the more rural districts of Devon and 
Cornwall are Skefko’s offices at Bristol and Exeter, 
providing an unrivalled on-the-spot service with 
supplies of high quality ball and roller bearings, and 
expert technical advice on their application, to all 
bearing users in the West Country. 

84 COLSTON STREET, BRISTOL, |. Tel.: Bristol 26478/9. 

Grams: Skefko Bristol 1. 


28 MAGDALEN STREET, EXETER. Tel.: Exeter 4353- 
Grams: Skefko Exeter 





BALL & ROLLER 
BEARINGS 








THE SKEFKO BALL BEARING COMPANY LIMITED: LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


One of a series of advertisements featuring the main towns where &&«F service is centred. Other SKF offices are at: —SBERDEEN * BELFAST ~ BIF , 
CARDIFF - DUBLIN © EDINBURGH - GLASGOW LEEDS ~ LEICESTER * LIVERPOOL - LONDON * LUTON * MANCHESTER - NEWCASTLE UPON TYNE * NOT! an 
SHEFFIELD © SOUTHAMPTON as 
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On the 


ENGINEERS FOR THE 
MINES 


F“ would question the need in the 
mines for more first-class engineers 
least of all the National Coal Board. The 
Fleck Committee, reporting last February, 
pointed out that the industry was, at nation- 
alisation, “* backward both in general and 
technical managemeni,” a legacy from the 
inter-war period when it was starved of 
technical men and of capital. Since nation- 
alisation, capital has been poured into the 
mines more liberally than in any other sector 
of the economy, public or private. Yet 
output does not rise, recruitment at all 
levels remains inadequate and wastage of 
man-power is disturbingly high. A poorer 
return on capital has rarely been obtained 
from any major enterprise. 

The Fleck Committee called for “* a wide 
technical renaissance,” and for “ greatly 
improved methods of management, technical 
or otherwise.” Last week, Mr. H. A. 
Longden, director general of production of 
the National Coal Board, read a paper to the 
Institution of Mining Engineers which throws 
a glaring light on the industry’s central 
problem: the recruitment of enough able 
managers and highly qualified engineers to 
apply modern business methods in the mines 
and to secure a worthwhile return from the 
new machines. But perhaps the most 
striking message—albeit an indirect one—in 
Mr. Longden’s address is to potential 
recruits: opportunities abound in coalmining 
for the gifted and the enterprising engineer, 
whether he is a mining engineer or not. 

The Board have set up their own Staff 
College where iraining in management will 
be provided and where men of varying 
backgrounds will be brought together, to 
share their experiences in different coalfields 
and to acquire a broader knowledge of their 
industry’s problems and objectives than has 
been possible so far. Another innovation 
is the Central Engineering Establishment at 
Bretby, where new machines can be devel- 
oped or existing machines tested and modified 
to meet infinitely varied conditions. 

Gradually, therefore—but at a quickening 
tempo since the Fleck Committee’s report— 
the Board are taking steps to give their 
industry a high technical standing and make 
it attractive to first-class technical men. 
There seems, however, to be a continuing 
reluctance to publicise technical achivements 
and, in general, the progress of mechanisation. 
Mr. Longden states three basic challenges 
to present-day mine management: to 
increase bulk output, to economise in man- 
power, and to reduce costs of production. 
These objectives, he contends, can be 
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achieved not merely by intensive mechanisa- 
tion but by the application of common sense 
in the day-to-day management of the mines 
and by paying close attention to detail. 

The scope for improvement is nowhere 
more obvious than at the colliery surface. 
In 1948 surface labour accounted for 217 out 
of a total (underground and surface) of 897 
man-shifts per thousand tons (M.S.T.). In 
1954, it accounted for 180 out of a total 
804 M.S.T. At a_ newly reconstructed 
colliery it accounted for 89 out of a total of 
324 M.S.T. and is expected “ normally to be 
about 100, and certainly not much in excess 
of this figure.” Spectacular reductions in the 
manpower required have been obtained by 
“relatively simple and inexpensive modern- 
isation of traffic-handling arrangements at 
pit top and pit bottom.” Layouts which 
allow a smooth and clear flow of coal, the 
introduction of semi-automatic or automatic 
winding, a rigorous review of coal preparation 
and dirt disposal methods are mentioned as 
fields where scope exists for increased 
efficiency and for economy of manpower. 
Steam-raising is cited as a field where con- 
siderable economies of materials are possible. 
The elimination of heat losses and leakages 
is suggested as a first step, to be followed by 
a gradual adoption of plant designed to burn 
low-grade fuel—one boiler plant ts success- 
fully running on pond slurry—until the 
Board’s objective of complete electrification 
can be achieved. 

Mr. Longden has much to say on the 
methods of handling supplies at collieries, 
where there is “* extensive scope for improving 
on existing standards of efficiency.”’ Here, as 
in most other surface activities, the appli- 
cation of thought and logic—in the handling 
and storing of materials and the issuing of 
stores, coupled with efficient layouts—will 
yield substantial economies. Throughout his 
review, whether in the bundling or palletising 
of stores or in the planning and use of 
mechanical handling equipment, Mr. Long- 
den’s remarks suggest that the application 
of efficient business methods and effective 
supervision are the first necessity and—by 
implication—that they are sadly lacking. 
He is more satisfied about coal-face mech- 
anisation and has little to say about it. Its 
general effect has been “ to double produc- 
tivity compared with previous methods.” 

The recent announcement that Mr. James 
Bowman is to become chairman of the Board 
in August completes the rebuilding of the top 
management team begun eleven months ago 
when the Fleck Committee submitted their 
report. It will be the task of Mr. Bowman 
and his colleagues to provide the stimulating 
leadership that is required to effect the 
“* wide technical renaissance.” 


o«#s We offer our apologies to readers, contributors and advertisers for the reduced — 
size of this issue, which is caused by the current dispute in the printing industry. 
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Cover Picture: The cold rolling of metal strip is 
usually carried out in four-high reversing rolling 
mills, fitted on both the entry and exit sides with 
coiling reels which exert a tension on the strip 
during rolling. One such reel is shown on our 
cover; it is fitted with a_ hydraulically-operated 
wedge which expands and contracts the reel drum, 
thus gripping or releasing the strip. The reel can 
handle a coil weighing up to 1,000 Ib... and is 
driven by a 1,000 h.p. motor. Rolling speeds of 
1,000 ft. a minute are employed. 
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American Venture on Clydeside 


Belshill, in North Lanarkshire, has for long been 
a pocket of unemployment on Clydeside. It 
has suffered from being on the exhausted site of 
the old iron-ore beds and the North Lanarkshire 
coal mines which brought the original industrial 
prosperity to the Clyde basin. The area has 
badly needed new industries for a generation or 
more; even the recent prosperity of the steel 
industry in the area has not greatly reduced the 
problem, which is basically one of diversification. 

Last week, the American Caterpillar Tractor 
Company announced that it would establish its 
first overseas factory at Belshill. The British 
Treasury apparently offered to advance part of 
the capital for the site and buildings but the 
company has preferred to use its Own resources 
and private borrowing. Work on the new 
factory is to begin in the middle of 1956 and 
production is planned to start in 1958. At 
first, the large D& Diesel tractor, used for heavy 
construction and earthmoving, will be produced. 
This will be followed by the D4, which is used 
in agriculture, in open-cast mining and in light 
construction work. Eventually, a major part 
of the Caterpillar range, which includes Diesel 
engines, bulldozers, excavators, pipe-layers and 
motor graders will be manufactured. Employ- 
ment will be given at first to 1,500 men. The 
output of the new factory will be based on the 
technical resources of the parent company and 
it will be given rights in all patents, processes 
and copyrights. The tractors will sell in com- 
petition with all other units made by the group 
throughout the world. Apprenticeship schemes 
will be introduced to train labour. 

One more American company has thus gone 
to Clydeside for its manpower in an effort to 
take advantage of the lower wage rates in this 
country compared with the United States. The 
project is a major gain for Scottish industry. 
It prompts the thought, nevertheless, that such 
developments (another possible scheme mentioned 
in these notes last week was car manufacture) 
cannot go on indefinitely, despite existing pools 
of unskilled labour, without affecting the labour 
force of the traditional engineering industries in 
the area. 

* *& ® 


Volkswagen and the 40 hour Week 
The progress of Volkswagen 
Wolfsburg has excited considerable interest over 
the last few years, and the second post-war 
progress report just published by the company 
reveals indeed a remarkable record. During 
the period 1951 to 1954, output of cars and 
commercial vehicles rose by 128 per cent., 
home sales by 95 per cent. and exports by 
203 per cent. 

Although sales at home and abroad increased 
substantially, an increasingly higher proportion 
was in the export market. One of the main 
reasons given for this success abroad is the 
policy of maintaining substantial stocks of 
spares and efficient’ servicing arrangements. 
This service backs up a world-wide sales organ- 
isation which consisted at the end of 1954 of 
106 general importers and 2,187 concession- 
naires. In addition, subsidiary assembling com- 
panies have been established in many countries. 


G.m.b.H. of 


After the 1952 Motor Show in Toronto it was 
decided to establish assembly plants in Canada 
and Brazil, but it has been the U.S. assembly 
plant (started in 1950) which has attracted most 
attention. In 1950, only 330 units were sold to 
the U.S.A., but by the end of 1955, the report 
estimates that 42,000 were on the roads of the 
United States. In November last, the company 
announced that it had bought the Studebaker- 
Packard factory in New Jersey, which would 
help towards producing a target figure of 75,000 
cars a year for the U.S. market. Volkswagen 
have also succeeded in penetrating the U.K. 
domestic market, which until 1953 was closed 
to them; last year Britain imported 3,260 
Volkswagens. U.K. manufacturers are finding 
it increasingly difficult to hold their European 
markets against the German car. 

Last week, there came the announcement 
that a 40 hour week for Volkswagen workers is 
now in sight. This is a radical reversal of the 
forecast made by Dr. Nordhoff, the general 
manager of the company, last August when he 
expressed doubts as to whether the German 
Federation of Trade Unions would ever get their 
demand for a 40 hour week granted. A growing 
shortage of labour in Germany, increasing 
demands for higher wages and a shorter working 
week may well force costs up in a period in which 
foreign markets will become increasingly subject 
to competition. Mild inflation has begun to 
appear in Germany as full employment is 
reached. German car manufacturers may there- 
fore soon experience the same sort of squeeze 
on profits margins as those in this country have 
done. But the German boom is about 12 months 
behind the British one, measured in terms of full 
employment and inflation—and that gap could 
still give the Germans a critical advantage. 


x * * 


Tanks Without Guns 


Disposing of surplus war materials to private 
traders after a war is a major trading activity. 
In the ten years between 1945 and 1955 the 
Government sold £478 million worth of surplus 
stores and equipment in the United Kingdom 
and £299 million worth abroad. This excludes 
£33 million worth of surplus goods sold in that 
period by the Admiralty in the United Kingdom. 
Although elaborate precautions were taken 
towards the close of the war (compared with the 
rough and tumble which took place in 1918) 
to ensure an orderly disposal of these masses 
of obsolete and obsolescent equipment, it 
would be surprising if there were no admin- 
istrative blunders in the large number of trans- 
actions which figures of this size represent. 
There were one or two lurid examples of profit- 
eering a few years ago but it has taken the 
delicate political situation in the Middle East 
to bring the disposals procedure and export 
control of these surpluses under review by White 
Paper. In the event the political and diplomatic 
boats have been rocked by between 50 and 100 
obsolete Sherman tanks minus breech blocks, 
exported to Israel via France, and 151 Valentine 
self-propelled mountings minus breech blocks 
exported to Egypt via Belgium. 

The White Paper (Cmd. 9676) deprecates the 
fact that war surplus material from this country 
has indirectly found its way to the Middle East, 
but it is satisfied that the material was small in 
quantity and obsolete and that it has not 
disturbed the balance of power between Israel 
and Egypt. It is quite clear from the White 
Paper that there has been a certain amount of 
administrative slackness amounting to naivité in 
Whitehall, in interpreting regulations governing 
the sale of war surpluses, and it is also clear 
that there has been a lack of liaison between the 
United Kingdom Government and certain 
others in Western Europe. 

One of the most confusing issues of all is the 
question of demilitarisation of the equipment. 
It may be assumed that neither the Israeli nor 
the Egyptian Governments were anxious to buy 
obsolete equipment without breech blocks in the 
one case, and without armaments in the other— 
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although the possibility cannot 
that each expected to gain some 
the other by parading, Chinese fa 
scrap metal on crawler tracks a! 
frontier. Nor would it be wisé 
fact that although neither side 
manufacture breech blocks, bo) 
the Egyptians, must have access 
acquired in one way or anothe: 
and 1945. It must be presumed 
it is proved to the contrary, {/ 
bought this obsolete equipme: 
possess armoured offensive weap 
how obsolete by American or Brit's) standards 
That being the case, the possibility of further 
demilitarisation of such equipment which \ 
sold for scrap should be thoroughly examined 
The delicate balance of power in the Middl 
East so far as armaments are concerned must not 
be left only to the working of administrative 
machines, no matter how efficient they may claim 
to be for the future. ei 
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Inflation in the Air 

Last week was remarkable for the amount o/ 
ink which was used in reporting verbal attacks on 
inflation. The Prime Minster’s speech at 
Bradford dealt largely with home affairs. The 
Government’s determination to use further 
weapons in the fight against inflation, if that 
should prove necessary, was probably the most 
important point which came out of the speech 
By coincidence, the season for the bank chair- 
mens’ speeches also opened. The first of the 
chairmen to offer an opinion on the present 
health of the economy emphasised the need to 
reduce Government expenditure, and this theme 
has been common to the others who have 
followed. Some of the chairmen have thought 
that the credit squeeze has not yet been sufficient 
to bring inflation under control, and doubts have 
been expressed on the Government's policy to 
use exhortation rather than a more extreme form 
of monetary stringency. It will be interesting 
to see if those chairmen’s speeches which have 
still to come show any signs of being redrafted 
at the last minute to take account of such recent 
developments as the shorter working week in 
sections of the motor-car industry. 
The Federation of British Industries have also 
expressed their views on the state of the nation 
in a Memorandum addressed to the Chancellor 
of the Exchequer on this year’s Budget. The 
F.B.I. calls for an “absolute cut in public 
spending.” They go on to say that although the 
monetary and fiscal measures which the Govern- 
ment have adopted to check the present inflation- 
ary trend have already had some significant 
effects, they have not dispelled the threat ol 
further inflation. 
Timing is now the most critical factor in the 
effort to curb inflation. There is no doubt that 
the credit squeeze is beginning to have some 
effect. The motor-car industry, which is prob- 
ably capable of affecting the industrial climate 
more quickly than any other industry in the 
country, is now reducing working hours and the 
first. gestures have been made, however ill- 
conceived in their own context, by shop stewards 
to reduce overtime in the industry. It 1s Just 
possible that there is now enough monetary 
pressure, if it is sustained, to reduce overtime 
earnings in a wide section of ‘ndustry (for 
overtime earnings play an imporiint part In 
swelling the public’s purchasing power). Such a 
reduction, in addition to the disincentive to hold 
large stocks of raw materials and | slow down 
investment might yet be enough | keep Prices 
stable. On the other hand such ents as the 
coming increase in railway wages © bound 0 
raise transport costs. Itis known’ ‘| transport, 
along with food and entertainmen’ re the main 
sources of inflationary pressure s« as expendl- 
ture by the public is concerned \Itogether, 
combatting inflation is now a ve ce calcula- 
tion of the less or more, and n will envy 
Mr. Harold Macmillan his task yrmulating 
his April Budget. 
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RSONAL 


the William Froude Gold Medal 
e Institution of Naval Architects, 
reet, London, S.W.1, to Emeritus 
“as H. Havetock, M.A., D.Sc., 


r, managing director of Ruston- 
succeeded Mr. D. C. BEAN, a 
itish Steel Piling Co. Ltd., as 
Federation of Manufacturers of 
t, 121 Queen  Victoria-street, 
Mir. G. A. HANNAH, managing 
Ltd., has been appointed vice- 


y, BSc., M.LE.E., F.T.S., chief 
research group of the research 


Marconi’s Wireless Telegraph Co. 


Ltd., at Great Baddow, has been elected a Fellow 
of the Institute of Radio Engineers, New York * for 
leadership and personal contributions in the develop- 


ment and evalua 


Mr. JAMES 


tion of television systems.” 
BowMaAN, C.B.E., J.P., has been 


appointed to succeed Sir Huspert HOULDSWorRTH, 
BL. Q.C., as chairman of the National Coal Board 
when Sir Hubert’s term of appointment expires 


on July 31. MR 


J. LatHamM, C.B.E., has also been 


appointed to succeed Mr. Bowman as deputy chair- 
man of the Board from the same date. 


Mr J 
M.LStruct.E., 


SINGLETON-GREEN, M.Sc., M.LC.E., 
\.M.1.Mech.E., has been elected 


chairman of the Prestressed Concrete Development 
Group of the Cement and Concrete Association. 


Mr. J. R. BRINKLEY has been appointed managing 


director of Pye 


Telecommunications Ltd., Cam- 


bridge, and an executive director of Pye Ltd. 

Under the Royal Society and Nuffield Foundation 
Commonwealth Bursaries Scheme, awards have been 
nade to members of the staffs of universities of the 
Commonwealth to enable them to undertake research 
tasks in other parts of the Commonwealth. These 
nclude Dr. H. B. S. Cooke, Witwatersrand (geology); 
Mr. R. G. Cooke, Melbourne (organic chemistry); 
G. C. Isratt, Hong Kong (physical chemistry); 


Proressor L. C 
McNeitt, Glasgow 


KING, Natal (geology); Dr. K. G. 
(natural philosophy); and 


Dr. A. Bost, reader in physics at the Indian Asso- 


ciation for the 


Cultivation of Science, Calcutta. 


The position of works manager at the factory of 
Simms Motor Units Lrp., vacant for some time, has 
now been filled by Mr. H. R. DAppow, who has been 
assistant works manager of the plant since March, 


1985 


Mr. B. R. Cant has been appointed general works 
manager, the National Gas and Oil Engine Co. Ltd., 


\shton-under-Lyne, as from January 30. 


Mr. S. 


Cooper has been appointed to succeed Mr. Cant 
as works manager, J. and H. McLaren Ltd., Leeds. 


Mr. A. N. WoRMLEIGHTON, joint managing director 
of the Phosphor Bronze Co. Ltd., has resigned the 
chairmanship of the National Foundry Craft Training 
Centre's Management Committee, owing to increasing 
pressure of business, but remains a member of the 


Committee 


Hirp, works n 


Bromwich 


His successor as chairman is Mr. J. 
inager of Rudge Littley Ltd., West 


_ Mr. C. B. Morton, D.S.O., M.B.E., D.F.C., has 
Seen appointed general manager of Spiro-Gills Ltd., 
London-road, P ilborough, Sussex. 


Mr Roy 
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SIMMONDS, lecturer at the Derby and 
District College 


of Technology, is to take up an 


the new Royal Technical College of 
irobi. He will be senior lecturer in 
ering and deputy head of the Engi- 


‘nt of the College. 


RNAND, B.Sc., A.M.1.E.E., has been 
anager of the electrical division of 
idustrial Oils Ltd. 
1tS has been appointed manager of 
of Thompson Bros. (Bilston) Ltd., 
rement of Mr. A. J. Lowe after 
e aS manager. 

Not, M.I.Mar.E., has joined the 
Hornsby Ltd., Lincoln, as assistant 
iger. Mr Dilnot was formerly on 
gineer-in-Chief of the Fleet at the 


WELL, A.R.Ae.S., has joined the 
partment of Smiths Aircraft Instru- 
-wood, London, N.W.2, as a senior 
e dealing with automatic pilots, 
! radio navigation instrumentation. 
BURN has been appointed technical 
dgar Allen & Co. Ltd., Sheffield, 9, 
ls and tool steels for Lancashire, 
\orland and Cumberland. Mkr. 








L. J. ErHerinGt has been appointed to a similar 
post covering the Midlands and Lincolnshire. 


Mr. E. J. Mercer, managing director of Allis- 


Chalmers Great Britain Ltd., Essendine, Stamford, 


Lincolnshire, since 1953, has been appointed general 
manager of the construction machinery division, 
Allis-Chalmers Manufacturing Co., Milwaukee, 
U.S.A. 


Mr. J. D. MARKLAND, M.I.E.E., Assoc.1.Mech.E., 
has been appointed home sales manager of the 
Hotpoint Electric Appliance Co. Ltd., Peterborough. 

Mr. S. M. AISENSTEIN has retired from the position 
of general manager of the English Electric Valve 
Co., Waterhouse-lane, Chelmsford, Essex. His 
successor is his deputy, Mr. A. J. YOUNG. 

The Yale and Towne Manufacturing Co., British 
Materials Handling Division, have appointed 
Mr. R. H. MatrHews and Mr. K. A, Ltoyp, 
previously sales engineers, to be area sales managers. 
The former will cover the London region, the Home 
Counties, East Anglia and part of the West Country, 
and Mr. Lloyd, the East and West Midlands and 
North Staffordshire. 


Mr. H. Rosson has been appointed commercial 
manager of the associate company of Croda Ltd., 
Croda House, Snaith, Goole, Yorkshire, in Italy, 
namely, Croda Italiana S.r.l. 


= ¥ 


COMMERCIAL 


THe CATERPILLAR TRACTOR Co. Ltp., Desford, 
Leicester, has announced a project to manufacture 
crawler tractors in the United Kingdom. Heretofore 
the activities of this subsidiary company of the 
Caterpillar Tractor Co., of the United States, have 
been confined to the provision of replacement parts. 
For the new manufacturing project, a factory is to 
be built in Glasgow, and the British firm will be given 
rights to make and sell all the regular products o 
the parent company. 

Borax Consouipatep, Lrp., and A. BOAkk, 
Roperts & Co. Lrp., announce their association in 
the production and marketing of organic boron 
compounds. Inquiries for samples and prices should 
be addressed to Borax Consolidated, Ltd., Borax 
House, Carlisle-place, London, S.W.1. (Telephone: 
ViCtoria 9070.) 


The name of British PETROLEUM CHEMICALS LTD. 
has been changed to British HyDROCARBON CHEMI- 
cats Lrp., Grangemouth, Stirlingshire. The firm 
is owned by the British Petroleum Co. Ltd., and the 
Distillers Co. Ltd. 


THe DuNntop Russer Co. Lrp. have completed 
plans for the manufacture, in Malaya, of their 
Dunlopillo latex foam products. The equipment 
of a factory at Bahau in Negri Sembilan is well 
advanced and production is expected to commence 
within a few months. 

Following the decision to separate the Sreet 
Company oF Wa es Lrp., from RICHARD THOMAS 
AND BALDWINS Lrp., Mr. Cotin Hurry, 17, Great 
Queen-street, Kingsway, London, W.C.2, is to resume 
his function of London Press liaison for the Steel Co. 
of Wales. The South Wales office continues under 
the management of Mr. Goprrey WALKER, the 
company’s information officer, at Abbey Works, 
Port Talbot. 

British Carso Norit UNION Lrp., London, and 
Wuessoe Lrp., Darlington, have made an agreement 
for the supply of Carbo-Union-Whessoe recovery 
plant for the purification of gases and the recovery of 
vapour-phase solvents. These plants are used 
extensively in the gas, rubber, printing, plastic, 
artificial-silk and dry-cleaning industries to recover 
valuable products and solvents. 

BrisToL AircRAFT Lrp. have formed a new major 
department responsible for all engineering servicing 
and training on Bristol aircraft, with special emphasis 
on the Britannia. The new department is a develop- 
ment of the former service organisation and will be 
headed by Mr. J. C. HARRINGTON, O.B.E., F.R.G.S.., 
M.Inst.T., formerly deputy operations director 
(operations) of the British Overseas Airways Cor- 
poration, who now joins Bristol Aircraft Ltd. as 
general service manager. 


x *& * 


CONTRACTS 


Dynamometer. An order has been received from 
Tampella Oy, Finland, by HEENAN AND FROUDE 
Ltp., Worcester, for a Mark VII Heenan Dyna- 
matic dynamometer having a maximum capacity 
of 2,100 b.h.p. The machine will be used to test 
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complete propulsion units for Diesel-hydraulic 
locomotives. In September, 1955, Tampella Oy 
received a contract to build 16 of these units, each 
of 800 b.h.p., to be made under licence from the 
M.A.N., Augsburg, complete with torque con- 
verters made under Swedish licence. 

Cargo Motorship. The Alexander Shipping Co. 
Ltd. (Houlder Brothers & Co. Ltd.—managers), 
London, have placed an order with the BuRNt- 
ISLAND SHIPBUILDING Co. Lrp., Burntisland, Fife, 
for a single-screw cargo motorship of 12,000 tons 
deadweight carrying capacity. The principal 
dimensions are: length, between perpendiculars, 
430 ft., breadth 61 ft. 9 in., and depth moulded to 
upper deck 38 ft. 3 in. The propelling machinery 
will be fitted amidships and will consist of a 
5,500-b.h.p. Hawthorn-Doxford type Diesel engine 
constructed by HawTrHorn-Lestie (ENGINEERS) 
Ltp., Newcastle-upon-Tyne. 

Broadcasting Transmitters. The Norwegian Tele- 
graph Administration have placed an order with 
MARCONI’S WIRELESS TELEGRAPH Co. Ltp., Chelms- 
ford, Essex, for 11 of their 5 kW frequency-modu- 
lated very-high-frequency broadcasting — trans- 
mitters and a quantity of phasing equipment. 
The simplicity in operation of the new transmitters 
will make them particularly suitable for unattended 
working. 

Air Liners. Air Austria Luftfahrts, officially founded 
on January 9, have announced in Vienna that they 
have ordered four Vickers Viscount 800 series 
propeller-turbine air liners. VicKeRS-ARMSTRONGS 
Ltp., Vickers House, Broadway, London, S.W.1, 
State that these aircraft, which are due for delivery 
at the end of 1957, will be of type V.803 and similar 
to the nine Viscounts already ordered by K.L.M. 

Wreck Raising. The task of raising the Cyprian 
Coast has been allotted by the Tyne Commis- 
sioners to Merat INpustries (SALVAGE) Lrp., 
Faslane, Dunbartonshire. This vessel, owned by 
the Tyne-Tees Shipping Co. sank off Newcastle 
Quay following a collision with the Swedish ship 
Arabert on December 23, and now lies, an obstruc- 
tion and danger to shipping, on her side in the 
fairway. 

= *® & 


WATERWAYS IMPROVEMENTS 


Last week the British Transport Commission 
announced that they intended to spend £54 
million on improvements to certain of the inland 
waterways. The principal work to be under- 
taken includes better bank protection, the 
removal of bottlenecks such as small locks, 
the reconstruction of certain weirs and sluices, 
and the provision of new dredging craft. The 
canals affected and the mileages concerned are 
as follow: Aire and Calder Navigation (624), 
Sheffield and South Yorkshire Navigation (434), 
River Trent (68}), River Weaver (20), Grand 
Union Canal (south Berkhamsted) (574), River 
Lee (below Enfield Lock) (144), and River Severn 
(including Gloucester/Berkeley Canal) (59}). 
At present it is intended to complete the schedule 
of work in the next five years, subject to Govern- 
ment curtailment of capital expenditure. 


* kk * 
Obituary 


MR. E. S. BYNG 


We regret to record the death of Mr. E. S. Byng, 
which occurred, at the age of 72, at Purley, 
Surrey on January 13. He was well known in 
connection with the development of international 
telecommunication and especially for the part 
he played in advocating the wider education of 
engineers. He was appointed managing director 
of Standard Telephones and Cables, Limited, in 
1928 and became vice-chairman in 1933. 
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MR. C. R. DAVIS 


It is with regret that we note the death of Mr. 
Carl Raymond Davis which occurred in Cape 
Town, South Africa, on January 16. Mr. Davis, 
who had just entered his 83rd year, had spent 
all his active life in the profession of mining 
engineering and was for many years technical 
director and a London agent of the Anglo- 
American Corporation of South Africa, Limited. 
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Apapa Wharf, costing £4) million, built on 100 acres of reclaimed land. 


ROYAL VISIT TO NIGERIA 
ENGINEERING IN A FAST DEVELOPING COUNTRY 


Nigeria, which is to be visited by the Queen and 
the Duke of Edinburgh from January 28 to 
February 16, is the largest of the United 
Kingdom dependencies. It has an area of 
375,250 sq. miles, which is greater than that 
of France and Italy combined. The population 
is estimated at some 32 million, made up of a 
large number of tribal groups, of whose educa- 
tional and industrial advancement the Royal 
visitors will see many signs. 

The country is divided into three parts by the 
River Niger and its tributary the Benue. The 
Niger is navigable upstream for 537 miles and 
the River Benue for 547 miles, and these with 
other navigable rivers form important alterna- 
tives to the railways, which are far from serving 
the whole of the country. From the two chief 
ports, Lagos and Port Harcourt, the railways 
penetrate as far north as Kaduna and Kano. 
There are 2,022 miles of bituminous roads, 
22,600 miles of all-weather gravel or earth 
roads and 7,364 miles of dry-season earth roads. 
All these means of communication are relatively 
inadequate for a country the size of Nigeria and 
it is for this reason that Her Majesty's journeys 
inside the country will be made by air. The 
West African Airways Corporation maintain 
internal and international services, using inter- 
national airports at Lagos and Kano and 15 
other airfields. 

Her Majesty is to open two power stations 
and a port extension, and will visit a college of 
science and technology. The material and 
intellectual advance of any nation is so directly 
dependent on engineering and its works that 
these items in the programme may be looked 
upon as among the most important. 

Two-thirds of the exports of Nigeria (mainly 
cocoa, tin, timber, palm oil and ground nuts) 
pass through Lagos, as well as much of the 
import trade which is increasing with the 
expanding economy of the country. The volume 
of imports has doubled in ten years. Pressure 
on wharf accommodation at Lagos has been 
felt for some years; a common sight has been a 
long queue of ships anchored in the roadstead. 
The first Apapa Wharf at the Port was completed 
in 1928. It is 1,800 ft. long and provides for 
four ships. This proving inadequate, the 
Nigerian Government instructed Coode and 
Partners to prepare plans for a 2,565 ft. extension 
for five ships. Work on the project is now 
complete and the wharf will be opened by the 
Queen on February 10. The main contractors 
for the wharf and ancillary works were Richard 
Costain, Limited. 

The most important feature of the new works 
is the wharf wall. An area beyond the existing 
wharf and sheds had to be reclaimed to form the 
site of the extension. Filling material was won 





by a suction dredger discharging into barges 
which were then towed to a stationary reclama- 
tion dredger, whence the material was pumped 
ashore through a short land pipe-line. 

Civil engineering works carried out by Richard 
Costain Limited also comprised Ijora “* B™ and 
the Oji River power stations and the University 
College Hospital at Ibadan. [ora ** B”™ power 
station, which will be officially opened by the 
Queen on February 10, has been built alongside 
the old ““A™ station. The site is near Lagos 
and the new station, in common with the old, 
will supply power to that town. Initially, the 
station will contain two 12,500 kW units, but it 
is planned for an ultimate capacity of 85,000 kW. 
The station will be coal fired, the fuel being 
obtained from Enugu, by rail to Port Harcourt 
and thence by sea (Enugu is at present the only 
coal-producing district in Nigeria). The station 
is a Steel-framed builing with hollow blockwork 
walls. The site is a reclaimed swamp with a 
ground level only 8 ft. above sea level. The 
depth of bad material is so great that piled 
foundations could not be employed; the station 
therefore stands on a concrete raft 45,000 sq. ft. 
in area and containing 2,500 tons of steel and 
22,300 cub. yd. of concrete. The consultant 
for the civil engineering work are Coode and 
Partners, and for mechanical and _ electrical 
equipment, Preece, Cardew and Rider. 

The Oji River power station, to be opened by 
Her Majesty on February 9, is situated near 
Enugu, which lies some 200 miles up country 
from Port Harcourt. It will supply power to 
that town and to the 


surrounding country. N ad 
The Oji is a small river 

which flows into the { 

Niger and which even in -—_ 


the dry season will sup- 
ply adequate cooling 
water. The main part of 
the station is a_ steel 
frame covered with as- 
bestos sheets, but the 
offices and switch house 







are of concrete-block | 

construction. The | \ IBADAN 

station will initially have | ora \ MOSBITAL 
| POWER | 


a capacity of 10,000 kW 
generated by two sets, 
but is designed for an 
ultimate capacity of 
30,000 kW. Coal is 
obtained from the Enugu 
mines and is transported 
to the station stacking 
area by an aerial rope- 
way which Passes 
through 16 miles of (G+) 


| STATION. 
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Ijora ** B,”’ built wholly on a flotation raft, 


wooded and hilly bush country. The consultants 
for this station are the same as for ljora “B’ 

Her Majesty's visit to Ibadan will enable he; 
to see something of the educational activities o/ 
the country. She is to visit University College 
which was incorporated by Ordinance in 1948 
New buildings including two halls of residence 
were opened in 1952. There is an Institute o/ 
Economic and Social Research and a Departmen: 
of Extra-Mural Studies. Courses in arts, science. 
medicine and architecture are held. In 1953-54 
there were 406 students and a staff of 113. 

A visit will also be made to the Ibadan Branch 
of the Nigerian College of Arts, Science and 
Technology. This institution has branches at 
Enugu and Zaria, which lies some 40 miles north 
of Kaduna. It has been allocated £900,000 
from United Kingdom Colonial Development 
Funds. It provides technical education at the 
highest level short of university standard, and 
there are some 750 students taking courses. [1 
is intended that a college diploma in engineering 
shall be instituted and others may follow 
Students at present sit for the examinations o! 
the City and Guilds of London Institute and the 
Royal Society of Arts. The students of the 
University College of Ibadan work for University 
of London degrees. 

Apart from activities within Nigeria the intel- 
lectual and technical level of the country is being 
raised by students attending universities in the 
United Kingdom and the Irish Republic. Many 
are assisted by scholarships but some come as 
private students and maintain themselves. The 
total number from all colonial dependencies 11 
the academic year 1954-55 was 10,266; of these 
2,782 came from Nigeria. In ‘the numbers 
taking specific subjects, engineering ranks thirc 
with 1,160, but what proportion of them are from 
Nigeria is not stated. 
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The Engin x Outlook—3 


COAL AND ELECTRICITY 


MING MACHINERY, BOILERS AND HEAVY 
ELECTRICAL PLANT 


ects are particularly relevant 
is of the engineering industry 
| and electricity. In these days 
of far-ahead programmes and planning, the out- 
look, especially in the home market, for mining 
machinery, heavy electrical equipment and 
boilers for the next year or two has already been 
established—apart from small modifications— 
by expansion programmes based on estimates of 
demand for coal and electricity made in the early 
1950's. Planning for coal and electric power is 
now going on for the late 1960s and 1970's. 

It is evident, in such circumstances, that the 
important factor influencing the forecasts for 
1956 is the impact on these plans of the avail- 
ability of nuclear power in the next decade. We 
could still say in this article of the series a year 
ago that the immediate problem was to raise as 
much coal as possible, use it as economically as 
possible and use power from fuel oil to close the 
rest of the gap between supply and potential 
demand before atomic energy began to make 
a significant contribution to the supply of power 
in the 1970°s. By a coincidence, this article in 
last year’s series was published only a week or so 
before the issue of the Government White Paper 
(Cmd. 9389) on atomic energy for electrical 
generation. The effect of that White Paper has 
been to speed up the time-table although it has 
not basically altered the ** immediate problem,” 
as it was called at the time. 

The fact, however, that the time-table has been 
brought forward by 10 years has one important 
implication for the mining machinery industry. 
It brings closer the day when the coal industry 
and those who work in it and serve it must face 
this question: will this country need as much 
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coal for fuel for an indefinite period as can be 
raised by the maximum investment programme 
irrespective of the trend of costs, or does the 
arrival of atomic power for industry on a large 
scale mean a gradual changeover of the coal 
industry to becoming, say, largely a producer of 
raw material for organic chemicals? 

There was a good deal of controversy on this 
question in 1955. Broadly speaking, opinion 
early in the year was moving in favour of the 
second alternative but it veered back towards the 
first one (that coal will remain the major source 
of fuel and energy for a long time yet) as the year 
went on. At the moment, all is speculation but 
the question is 10 years nearer and a good deal 
less academic now than it appeared to be early 
in 1955. 

Last year was not a good one for the coal 
industry judged on any  criterion—financial 
results, Output or manpower. Average weekly 
output in 1954 was 4:3 million tons. In the 
first eleven months of 1955 it was 4:2 million 
tons. The year ended, in fact, with 2 million 
tons less from the pits than in 1954, at 221-6 mil- 
lion tons. Coal supplies for industry and for 
domestic use were sustained by reducing exports 
and by raising imports. Between November, 
1954, and November, 1955, numbers effectively 
employed went down from 640,000 to 634,000 
and average output in tons per man-shift went 
up from 1-25 to only 1-26. This was in a year, 
too, when the industry spent about £96 million 
under the long-term investment programme com- 
pared with £85 million in 1954. 


MINING MACHINERY 
For some years to come the level of investment 
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in the coal industry will be sufficient to provide 
a vital market for mining machinery, but the 
nature of the demand for machinery in British 
mines is gradually changing. Mechanical cutting 
and conveying of coal is now a general practice 
and the simultaneous cutting and loading at 
the face is the main line of advance at the present 
time. The A.B. Meco-Moore cutter-loader con- 
tinues to be the most widely used machine, but 
progress has been made with other types and 
some useful co-operative work between the 
N.C.B. and the machinery manufacturers has 
been done on standardisation in an effort to 
preserve the iniative of individual manufacturers 
while gaining the advantages of standardised 
parts when it comes to repairs and renewals. 
The National Coal Board has spent about 
£14 million on trials and modifications of new 
equipment, and six types of power loaders have 
been proved satisfactory. While the Meco- 
Moore machine has developed the cyclic system 
of longwall power loading with a wide webb, 
much work has been done of late on machines 
taking off narrow webbs and working on a con- 
tinuous basis. Examples of these developments 
are the Samson Stripper, the Gloster Getter 
and the Anderton Shearer-Loader. The long 
wall Trepanner has been cordially received both 
at home and abroad. 

In 1955 only about 9-4 per cent. of deep-mined 
coal output was power loaded, representing 
about 22 million tons. It has been estimated, 
however, that this tonnage will increase to about 
48 million in 1960. On the basis of known 
percentage of coal power loaded up to the end 
of 1955, and taking into account the estimated 
increase in power loading over the next few 
years, this country is almost exactly 20 years 
behind the United States. In 1956, for instance, 
the percentage of coal power loaded in this 
country is expected to be about 11:4. The per- 
centage in 1936 in the United States was 11-1. 
Progress continues to be made with ancillary 
machinery for the coal industry, and one of the 
most interesting developments has been the 
growing use of P.V.C. for multi-ply belts. Good 
progress has been made with the introduction of 
plastic belting, but a complete changeover will 
take time and will involve the purchase of 
19 million ft. of belting. 

Some idea of the trend of development can be 
seen from the graphs shown in Fig. | on this 
page. Despite the continued high level of 
investment in the U.K. coal industry, the 
deliveries of coal mining machinery have in most 
cases fallen off slightly over the year. Exceptions 
to this trend are coal preparation plant, and 
winding and hauling equipment. It is noticeable 
that despite the good prospects for power loading 
equipment, actual progress in terms of deliveries 
is not outstanding. 


EXPORTS OF MINING MACHINERY 

Exports of mining machinery continue to be 
disappointing. Although the mining machinery 
industry in this country is under constant 
stimulus to develop equipment for the difficult 
seams and varied conditions which now have to 
be catered for in the United Kingdom, this 
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large-scale production is difficult to achieve. 
A basically difficult export problem is therefore 
made no easier when such customers as the 
South African mining industry reduce capital 
expenditure, as has been happening in recent 
years. The graphs at Fig. | show the 
general downward movement in the value of 
exports of coal-mining machinery. Oppor- 
tunities to expand have been taken during the 
year and leading British manufacturers took 
part in the Paris Mining Machinery Exhibition 
held in July, 1955. A fillip was also given to the 
industry when the Burmese Government recently 
announced that it would sign a contract with 
Powell Duffryn Limited, for the exploitation of 
the Kalewa coalfield. This contract involves 
designing and installing colliery equipment. In 
October, 1955, a mission from the Canadian 
mining industry visited this country and stated 
that there was a market for many types of 
mining machinery in Canada if the business was 
actively sought. 

The general prospect for mining machinery is 
a flow of steady (at times it might be agonisingly 
slow) orders from the U.K. mining industry, 
with special emphasis on power loaders, and 
better results in the export market if aggressive 
selling methods are used. In addition, there is 
bound to be a steady flow of orders from the 
U.K. industry for equipment required for the 
mining development programme. The search 
for new coal seams goes on, though it will be 
“costly and speculative.” (This phrase was 
actually used by a spokesman of the N.C.B. 
when the Board’s floating tower was towed into 
position last May off the coast of Fife, as part 
of the programme to prove coal reserves off the 
east coast of Scotland). This fact will not 
adversely affect the mining machinery industry 
as long as coal prices remain high. 

It is quite clear that for several decades there 
iS a critically important task to be undertaken 
in fuel efficiency. More will be said later about 
the impact of atomic energy on the Central 
Electricity Authority’s programme, but the fact 
is now generally accepted that the conventional 
fuels will be required in ever increasing quantity 
for an indefinite period if, as is hoped, industrial 
production continues to expand at anywhere 
near its recent rate. The gap in coal supplies 
continues to widen. It is becoming increasingly 
likely that those pessimists were right who have 
said for some time that the coal industry would 
only raise its output above 200 million tons a 
year slowly and painfully despite all that might 
be done in the way of increased capital invest- 
ment and improved management. 


FUEL EFFICIENCY EQUIPMENT 
With the gap in the potential demand and 
supply of coal becoming worse while the price 
of coal continues to increase, the task of the fuel 
efficiency expert becomes more urgent. The 
National Industrial Fuel Efficiency Service ha 
made a useful start. It was estimated that by 


the summer of 1955, over £1 million had been 
lent under the Government scheme for industrial 
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fuel-saving equipment and that approval had 
been given for loans for schemes expected to save 
90,000 tons of coal a year. This figure happens 
to be exactly one hundredth of the original target 
set for eventual achievement and indicates how 
much still has to be done. It is abundantly 
clear, however, that there are two critical issues 
in fuel efficiency. First, there is a lack of sense 
of urgency on the part of many industrialists 
who continue to use out-of-date capital equip- 
ment which has been written off financially 
although its operating costs and rate of wastage 
are high. Second, there is a serious shortage 
of technical manpower to instal and operate 
more efficient equipment. 

So far as the Central Electricity Authority is 
concerned the thermal efficiency of generation 
continues to improve. At the Authority’s steam 
power stations as a whole it was 23-85 per cent. 
in the financial year 1954-55 compared with 
23:40 in 1953-54. There is, however, now a 
serious gap between the C.E.A.’s_ estimated 
future needs for coal and the N.C.B.’s estimates 
of its ability to supply them, which is expected 
to become worse in the 1960’s. In this article 
last year it was pointed out that the electricity 
authorities were turning an increasingly favour- 
able eye on the use of fuel oil; during 1955 the 
C.E.A. announced a plan for making greater 
use of oil to help close the coal gap. Contracts 
have been signed by C.E.A. with some of the 
big oil companies for fuel oil at a price which 
will enable electricity to be generated at a cost, 
so far as fuel is concerned, equivalent to that 
achieved if coal were used. The Central 
Electricity Authority may be using oil to the 

TABLE I 
POWER 


Quantity (1,000 cwrt.) 


1953 1954 

Power-operated coal cutters 25 24 
Power-operated winders 67 36 
Underground conveyors 103 6S 
Others 227 204 
Total 422 329 


* The 1955 figures in the tables are for the full year. 


TABLE II 


Quantity (1,000 cwt.) 
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equivalent of about 9 million tons of coal a year 
by 1960. An estimate from the oil industry 
has gone so far as to say that the potential 
demand for coal by 1964 is about 295 million tons 
compared with a possible supply of about 240 
million tons. This would leave a gap of 
55 million tons to be closed (it will be recalled 
that not long ago the rule-of-thumb estimate 
was a gap of 20 million tons by 1960!). It js 
therefore clear that the gap can be closed only 
by a very much increased use of fuel oil and by a 
continued drive towards higher fuel efficiency. 
As time goes on and the atomic age draws 
nearer, the prospects of those companies making 
equipment for improved fuel consumptian 
grow brighter provided industry will spend the 
money and can find the manpower to instal and 
use more fuel-saving equipment. 


C.E.A. EXPANSION 


Progress in the expansion of generating 
capacity by the Central Electricity Authority 
has been noticeable in all fields over the last 
year. Much less was heard of a steel shortage 
than in 1954 (though this could recur in 1956) 
and the industry installed 1,530 MW additional 
‘output capacity during the financial year 
1954-55. The official published expansion pro- 
gramme between now and 1960 provides for 
10,000 MW of new plant, which means an 
average of about 1,700 MW a year. Since the 
estimated additional “ output capacity” for 
1960 is just over 2,000 MW, and the provisional 
figure for 1961 and 1962 is 1,950 MW for each, 
it is evident that the rate of expansion is scheduled 
to increase between now and 1962. There 's 


1952 


TooLs 


Value (£1,000) 


1955* 1953 1954 
19 804 795 
39 883 52 
47 983 626 

164 4,889 4.469 
269 7,559 6,417 


Those in the graphs are estimates on 9 mon! 


(Value (£1.0% 


1953 1954 1955 1953 1954 
Union of South Africa 62 29 29 988 485 
Rhodesia and Nyasaland 24+ 27 18 328+ 36 
India 28 28 21 529 481 
Singapore 1 1 ni 10 16 
Federation of Malaya 8 14 a 73 12 
Australia 64 45 30 740 689 
Trinidad a 16 iM 226 258 
Other Commonwealth countries 
and Irish Republic 78 81 65 1,340 1,498 
Netherlands 13 6 6 247 145 
Venezuela 26 17 17 799 595 
Other foreign countries 107 7 69 2,279 1,812 
Total 422 335 269 7,559 6473 


+ Figure for Northern Rhodesia. 


n.i. Not indicated. 
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every prospect, therefore, of a continued steady 
increase in the deliveries of heavy electrical plant 
in the next few years. 

According to the Government White Paper 
on the provisional ten-year programme for the 
introduction of nuclear power to the electricity 
supply system, 12 nuclear power stations will be 
built and brought into commission by 1965. 
providing a generating capacity of some 1,500 
to 2,000 MW. The construction of the first 
two stations is to start in 1957 and they will 
begin to operate in 1960 or 1961. To quote the 
British Electricity Authority’s annual report 
for 1954-55, “If all goes well it may be prac- 
ticable by the early 1970°s to expand the rate of 
construction of nuclear stations to match the 
total requirements of new generating capacity.” 
The capacity harnessed to nuclear power will 
therefore take its place in the published expansion 
programme of the Authority from 1957 onwards, 
and since the use of nuclear fission retains 
conventional generating plant, this development 
will have no effect on the demand for heavy 
electrical plant. The conventional boiler will, 
of course, be replaced by a form of heat exchanger 
and the companies which are dependent to an 
important degree on the demand for boilers 
from the electricity generating industry have 
already adjusted themselves to the change. 


LOW-GRADE COAL 


Further progress has been made with the 
building of large units to consume low-grade 
coals. The plant programme for 1960 comprises 
one unit of 10O MW, seven of 120 MW, two of 
200 MW and 14 “standard” size units of 


60 MW. Progress has also been made in the 
development of the first design of the 200 MW 
set which is scheduled for the 1959 programme. 
a boiler in this case is of twin-furnace design 
Wi ASSIST EK 


| circulation, but otherwise it is a 
normal development from reheat practice used 
in the 120 MW set. Further full-scale trials of 
burning coal of various chlorine, sulphur and 
ash conten!, as well as of methods of alleviating 


boiler for and corrosion, have continued. 
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as a pilot plant. Altogether the boiler-makers 
are undergoing a period of rapid technical change 
in the domestic market but there is no reason 
why their prospects should be adversely affected 
by the need on the one hand to increase the 
thermal efficiency of boilers using lower grade 
coals in conventional power stations or, on the 
other, the gradual substitution of nuclear for 
conventional power stations which is likely to 
gather impetus in the 1970's. Their problem is 
basically a soluble one, namely, how to adjust 
themselves to technical change in serving an 
expanding industry. 

In the graphs shown in Fig. 2 some categories 
of electric plant deliveries are lower in 1955 
than in 1954. This is partly due to the uneven- 
ness of delivery dates. Heavy electrical equip- 
ment, like a ship, takes a long time to build. 
As this article goes to press only the deliveries 
for nine months of 1955 are available and it is 
on these that figures for the whole year have 
been based. To that extent the graphs give 
only a provisional picture. The competitive 
power of the British heavy electrical engineering 
industry abroad is well known. Its bids in the 
U.S. market alone have won it international 
notice. In the long run, the outlook for the 
heavy electrical industry abroad is good if prices 
are competitive. The under-developed areas 
of the world are now in a position to accelerate 
their industrial development, for those which 
have no international currency can at least force 
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the West to bid against the East. Such countries 
must build themselves up on clean water, better 
communications and cheap power. For the 
last of these, they need electrical generating 
equipment. 

BOILER-MAKING 


Prospects in the boiler-making industry are 
complicated. Reference has already been made 
to the impact of atomic energy on electricity 
generation in so far as it affects boiler-makers. 
Broadly, turnover from the basic industries is 
assured. Exports are largely a question of 
salesmanship and price, and recent performance 
is no more than fair. The demand for boilers 
by industry at large in this country is, however, 
more complex. The number of boilers which 
should be replaced on technical grounds in this 
country is very high, but accountants rather than 
engineers are apt to have the last say on replace- 
ment, especially when a credit squeeze is on and 
old equipment can be kept going for just one 
more year, sO postponing the expenditure of 
capital. It is therefore possible that in the 
immediate future the credit squeeze may seriously 
affect the ordering of new boilers by industry 
for a limited period. 

Such a development would concentrate even 
further the prospects of the boiler-makers on 
the Central Electricity Authority’s requirements, 
which already account for 70 to 80 per cent. 
of the industry’s boiler output for the home 
market. This may favour the large companies 
with big financial resources and, if this should 
be so, it means an intensification of a trend 
already apparent, namely, a tendency for boilers 
to become more expensive per unit of weight of 
steam produced as they become more efficient 
and hence cheaper to operate. Already, those 
companies which can prepare furthest ahead for 
the adaptation of boiler technology to future 
needs are those which can plough back large 
sums into reserve. Apart altogether from 
atomic power station requirements, the demand 
for Lancashire and vertical boilers is good, for 
the demand for process steam and space heating 
must surely increase as industrial output and 
factory space go on expanding. 

In an age of industrial expansion, such as this, 
the future of the boiler industry must be sound. 
But there can be short-term setbacks and the 
big prizes will probably go to the big battaltons. 


Further articles in this Engineering Outlook series 
will consider the prospects of other branches of the 
industry, including agricultural machinery, machine 
tools, locomotives and rolling stock, aircraft, light 
electrical and cable, shipbuilding, textile machinery, 
motor vehicles, and general and constructional. 


TABLE III. UnNitep KinGpom Exports OF ELECTRICAL MACHINERY 


Quantity (1,000 cwt.) 


1953 1954 
Generators complete 

Driven by Diesel engines not 
exceeding 200 kW 143 150 
Exceeding 200 kW 72 154 
Other generators x1 73 

Generators without prime movers 
and parts 293 232 
Total S89 609 
Converting machinery i4 9 
Transformers 674 559 
Rectifiers for power-house use 20 14 
Switchgear and switchboards 455 419 
Steam turbines 1S] 210 


Total 1,314 120 


Value (£1,000) 


1955 1983 1954 1955 
181 3.879 3,923 4,347 
199 1,778 4.140 4.991 
82 2,662 2 556 2,315 
264 8,403 7,180 7,965 
726 16,722 17,799 19,528 
16 442 332 SHO 
529 12,520 10,654 11,096 
20 798 634 843 
439 16,145 15,222 15,374 
208 5,577 7,073 7,839 
1,292 35.482 33.915 35,712 


TABLE IV UNITED KINGDOM ExporTS OF BOILERS AND BotteR-Houst PLANT 


Quantity (1,000 cwt.) 


1953 1954 
Water-tube boilers ; 617 570 
Vertical boilers 32 33 
Other boilers _ . 184 185 
Economisers, feed-water heaters, z 
and steam super-heaters 137 98 
Other boiler-house plant 454 458 
Total 1,424 1,344 


Value (£1,000 


1955 1953 1984 1955 
540 6,951 6,606 7.438 
40 91 386 45% 
172 1,621 1,853 1,682 
116 1,207 1,022 1,250 
393 6.062 6.780 6.153 
1,261 16,232 16,647 16,981 





PRP ms 















104 


EFFECT OF LEAKAGE PAST A PISTON* 
EXPERIMENTS WITH A MOTORED TWO-STROKE ENGINE 
By D. L. Brook* 


This article describes the work carried out by the 
author on the mass variation due to leakage in a 
motored two-stroke engine. The first part 
explains an experimental method of obtaining a 
mass-volume diagram, the theoretical approach 
then being considered. 


If a two-stroke engine is motored, the pressure- 
volume relationship is very nearly PV con- 
stant. If, however, leakage occurs, this law no 
longer holds, and an indicator diagram of the 
type shown in Fig. | is obtained. The actual 
shape of the diagram depends upon the size of 
the leak and the speed of revolution. A mass: 
volume diagram is rather difficult to obtain, but 
consideration of the indicator diagram shows it 
to be similar to Fig. 2. While the pressure in the 
cylinder is greater than atmospheric, leakage out 
of the cylinder occurs and from points a and b 
the mass decreases (Fig. 1). bis a minimum point 
as It corresponds to atmospheric pressure and from 
b to ¢ the air mass increases due to leakage into 
the cylinder. 

It can be seen that there is a net loss in air 
mass during any one cycle, and that port opening 
is accompanied by an inrush of air into the 
cylinder. Measurement of this air gives the total 
leakage for one cycle, and thus the point c’ on 
the diagram (Fig. 2). To obtain a complete mass- 


* <The Effect of Leakage on Compression and 
Expansion in a Non-Flow Process.’ Paper read 
before Section G of the British Association at 
Bristol on Tuesday, September 6, 1955. 

* Department of Mechanical Engineering, Uni- 
versity of Durham 


P PC. 
P.O. 


Port Closurn 
Port Openiiy: 





T.DL. 
B.D.C 


PO, 


(' Aa) 


Fig. | Indicator diagram for a motored engine. 
showing the effect of leakage. 
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Fig. 2 Mass-volume diagram corresponding to 


Fig. 1. 


volume diagram a similar technique is used for 
any point d in the cycle. Suppose that leakage 
from the cylinder is only allowed to occur from 
the point a’ to the point d. The indicator dia- 
gram is now totally different from Fig. 1 and the 
mass-volume diagram is chopped off at the point 
d, thus following the arrows. The air measure- 
ment at port opening now gives the total leakage 
mass for the modified cycle which is the same as 
the leakage mass from the point a’ up to the 
point d in the original cycle. Thus the point d 
is defined, and the locus of d, obtained by vary- 
ing the instant at which the leakage is stopped, 
is the required diagram. It can be seen, there- 
fore, that to obtain the mass-volume diagram 
for the motored cycle with leakage, an apparatus 
has to be designed which will cut off the leakage 
at any required instant during each cycle. 


EXPERIMENTAL APPARATUS 
This can be done in either of two ways: by 


means of a large number of suitably shaped cams. 


operating a valve covering the leakage area, or 
by using an electromagnetic device actuated by 
the crankshaft position to operate the valve. 
The apparatus necessary for the second method, 
which is the one used, is shown in Figs. 3 to 6. 
Fig. 3 shows the valve that controls the duration 
of leakage. This valve is clamped over a hole 
bored through the cylinder head and one of a 
number of orifice plates B is fastened inside the 
valve to give a known leakage area. The valve 
lift is 4 in. and the spring G is designed so that 
when the valve is closed the stem A is under a 
tensile pull of 50 lb. The valve is opened by the 
electromagnet and rocker arrangement shown in 
Fig. 4. This is inverted and fastened over the 
valve cap so that when a current flows through the 
coil, the disc welded to the rocker is attracted to 
the coil and the valve is opened. The rocker 
stop J is arranged so that the air gap of the magnet 
is } in. which is also the movment of the bearing 
point. 

Fig. 5 shows the arrangement used for actuating 
the solenoid. It consists of a mild-steel disc, C, 
that rotates with the crankshaft but is insulated 
from it by a Tufnol disc, D. Thirty-six contacts, 
one of which is shown at E, are fastened to the 
edge of C by countersunk screws. For clarity 
only one of these contacts is shown on the 
diagram. The contacts are made either of 
brass or Tufnol, which is an insulator. At F 
one brush runs on the face of the contacts and 
another runs on the back of the disc, C. Leads 
from the two brushes are connected to the 
solenoid through variable resistors. 

If, say, starting from B.D.C. there are 16 
conducting contacts and then 20 insulating con- 
tacts, a current will flow for 160 deg. of crank- 
shaft revolution from B.D.C. This means that 
the valve will be open for approximately 160 deg. 
from B.D.C. and closed for the remaining 200 
deg. This system has an inherent time lag, and 
the apparatus shown in Fig. 6 is designed to 
obtain accurate values of the instants of valve 
opening and closure. It consists essentially of 
a drum, C, 
and carries carbon-backed paper. 


which is keyed to the crankshaft 
The point of 

















Fig. 4 Solenoid and rocker assembly for operating the leakage control 5 
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Fig. 3 Half section and elevation of yalye 
designed to control the duration of leakage, 
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an indicator pen, D, is held a small distance 
from the drum and is wired to a high-tension 
coil and micro-switch. The micro-switch jis 
fastened to the valve in such a way that just 
as the valve starts to open and just as the 
valve is about to close a spark passes across to 
the drum, C, from the pen, D. Two holes are 
thus punctured in the carbon-backed paper for 
every revolution of the crankshaft. Direct 
measurement from these holes gives the crank 
angles of both valve opening and closure. 
Experiments with this apparatus gave related 
diagrams of the type shown in Figs. 7 and 8. 
The indicator diagrams were obtained with a 
Farnboro’ engine indicator equipped with the 
special low-pressure attachment described in 
B.S.R.A. report No. 97(3) (§ 1). 


THEORETICAL CONSIDERATIONS 


A theoretical check can be made on these 
sets of results if four equations that govern the 
condition of the air are known. Four equations 
are required as there are four unknowns: pressure, 
temperature, volume and mass. Three of the 
required equations can be immediately written 
down and are:— 


the characteristic gas equation: 
PV = MRT. , . Wd 


the variation of cylinder volume with time: 

Y, r a ie 
¥ Vo 4 = [1 COS wl Y heal o t| (2) 
cylinder volume at any time, ¢ = lime 


angular velocity, 
swept volume, and 


where V 
of revolution from B.D.C., # 
V, clearance volume, V, 


the ratio of crank radius to connecting rod 


length; and the continuity equation for flow 
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where K is the critical pressure ratio and equals 
0-527 for air. 

The equation can be obtained by 
considering the state of the air in the cylinder 
over a small increment of time: (i) when the 
cylinder pressure is greater than atmospheric and 
(ii) when the cylinder pressure is less than 
atmospheric. 

(i) The process of compression can be divided 
into a number of small steps, each step consisting 
of (a) a rise in pressure due to compression, and 
(b) a loss of mass, resulting in a drop in the 
pressure increase caused by (a). One of these 
steps is shown in diagrammatic form in Fig. 9. 

Compression from A to B gives: 


Pp 
I T 
-P 
assuming the change to be adiabatic. 


Leakage from B to C, considering the air left 
in the cylinder at C, gives: 


dM 
dt 


2 047 a € 


fourth 


i 7 
Thus I 72 
be 
I now becomes T° for the next small 
compression, therefore 
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Fig. 5 Valve-timing mechanism: contacts on the disc energise the operating solenoid. 
where T is the air temperature corresponding to 
pressure P, assuming that compression started 20 
from atmospheric conditions. (Note that this 18 ¢ 
does not mean that PV” is a constant as there has 6 
been a mass change.) 14 % 
(ii) When the cylinder pressure is less than 250 R.P.M. 12 & 
atmospheric the diagrams are as in Fig. 10.  200R.P.M. 10s 
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A spark from the pen marks the actual points of opening and closing. 
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« © , ¥ a a 
106 January 27, 1956 ENGIN “RING 
1 ! Calculated from Indicatoy gram 
P P ry : ; P , —-— Theoretical Curve 
T I is | wean T [ Pp’ ] ° © Experimental Points 
I 
V 
A110 4 oO Vv Now, the incoming air is at temperature T'” 4 
r - that is governed by the law for adiabatic-expansion | 
M M through an orifice. That is 
1 1 . 
P a tr rs 
. Tp | ts [p, | - 
p" For the first step in the expansion, T’_T, and s 
P | P’ P, as these are the conditions at the end & 
Vv I of exhaust and at the beginning of suction. = 1 
B O T B O y" pr . Area - 0-147 Sq. In. 
7 .". For the first step T’”” — T, [ 4 ] T’’” ; . 
M =M M=M iY Fe. Wiens B.D.C. 
That is the temperature of the air entering the 
cylinder is the same as that already there; and 47 
5 m4 . js a 
= after the first slight change in pressure, a 
” ' om 
p Po! P R 
1 =e S| T [ . ] S 
m“ ag tt ' “" > Say, : oS 
Vv -\ I r P, = JS 
m C " ‘ ae ° 
. O T O \ iv where P has been written for P’’’. = 2} ( ns 
” This temperature T becomes T’ for the second z ee 
M ofan) a” step in the expansion, and T’’’ for the second s eer 
5 i + 
3 “i step Is a - 1 | 
- Air From B/ rp ; " Pp Area -0-03675 Sq. In. 
Leakage Air b T [ Pp’ ] rT, [ p ] . % oO. i sd 
P u A Tec, B.D.C. 
V+ Vv \ 7 - ; Volume ENGINEERING 
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with the usual assumption. For B to C, con- Using equations (1), (2), (3) and (4) mass- T=T, [ ] 
sidering the air in the cylinder at B:— volume and pressure-volume diagrams can be P, 


calculated for any known leakage area and speed for the suction part of the process, and by 
Indicator Diagram of revolution. choosing a value of m somewhat less than ). 
—-— Calculated Curve Due to the number of different stages in any The actual value of m would have to be theoretic- 
one cycle and to the difficulty in integration, one ally estimated—a rather difficult task. 
simple equation governing the mass-volume The . . show th 
: . k : e€ mass-volume curves once more show the 
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F Starting from the conditions of port closure at interesting to note that the experimental points 
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can be seen from these curves that the tal results 
experimental results check very well with those ©"! results. 
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i s 24 aie Although the pressure range of these curves is _ pressure conditions seems to hold s: vod — < 
‘20 Leakage Area = 0- 03675 Sq. In. rather different, their characteristics are very pressure variation is not very great = five 
ape similar. Starting from port closure, just after frequency of the oscillation ts sn a 
B.D.C., the pressure rises until just before cycles per second maximum. (I!) | ty the 
215 T.D.C., falls off as the rate of volume change approach seems to be well just . a fon 
i becomes small and then drops to below atmo- exhaust part of the process, 4 o are to 
= ol spheric during the expansion stroke. modification is needed if accurate —>U i: The 
z In each case the calculated curve is very close be predicted for the suction Pp rae 
e to the indicater diagram for the compression experimental method used to find res cited 
3 PC stroke. Unfortunately, differences do occur in diagram is very satisfactory, as Is a we: indica- 

ol | ~Volume the expansion stroke and the calculated pressures of applying equation (4) to a low-| 
| tae. B.D.C. are below those obtained from the indicator. tor diagram. Sai taal <  under- 
| : One possible explanation for this lies in the Acknowledgment.—This — work Commie 
¢ derivation of equation (4) for the suction part taken as a project in the Hon ‘College. 
=~ gt * P.O. ee of the process. The kinetic energy of the air Mechanical Engineering = I Durham) 

iors flowing through the orifice into the cylinder has | Newcastle-upon-Tyne (Univers! 

Figs. 11 and 12 Pressure-volume diagrams for 


been neglected. When this air is brought to 


Aubrey 
: : , he author exp thanks. 
rest its energy ts released in the form of heat  Burstall to whom the au 


under the supervision of Pr 
two leakage areas. Motor speed 250 r.p.m. 





Se SS Ge SY 


—_ <9 te 





ENGI? ZING January 27, 1956 


Fig. 1 Device for setting to lower wheel journal on gear hobbing machine. 


blank rather than to the journal. 


REDUCTION 





(a) 


DESIGN CRITERIA AND PRINCIPLES OF MANUFACTURE 


The standa f design and manufacture necessary to 

luce reduction gearing of sufficient accuracy for 
marine requirements were the subject of the twenty- 
eighth Thomas Lowe Gray Lecture delivered before the 
Institution of Mechanical Engineers on January 20, 
1956. by Mr 1. W. Davis, B.Sc., M.1.Mech.E.* 
Entitled “** Marine Reduction Gearing,” the lecture 
not only listed certain essentials of design, but also 
made reference to some important practical features 
of production which the speaker believed were still 
receiving inadequate attention. Some observations 
were also made on gear-case alignment and maldistri- 
hution of loading due to pinion distortion, and on the 
establishment of cardinal relationships affecting tooth 
design and criteria of tooth loading. The speaker also 
uggested that with highly loaded gears small gear- 
face-width ratios gave unnecessary sensitivity to bearing 
misalignment. The lecture ended with some notes on 
the trend which developments seemed to be taking. 
Some points from the lecture are given in this ariticle. 


MACHINING AND FINISHING 

B.S. 1498 : 1954 calls for a minimum cyclic worm 
to worm-wheel tooth error of 0-0003 in. Such a 
limit can to-day be readily achieved and if it is 
regular in its characteristic from tooth to tooth, can 
be reduced further by implanting an error of reverse 
character in the gear driving the work shaft, to give 
a total effective error of no more than 0-0001 in. 
If the master worm wheel has been split circum- 
lerentially and the parts displaced relatively to 
minimise cumulative pitch error, such regularity in 
the worn characteristic is upset, depending 
upon whether the upper or lower part of the wheel 


is in in ite mastery; in such circumstances 
further compensation of the ** duo cyclic’ error is 
impossib lhe moral is that splitting does no more 
than tras ror from One source to another. 

In the ng process it is understood that there 
are Sti itter Operators who set up to the 
peripher he blank rather than to the journals. 
The fort ingement leads to a better cumulative 
ine! me ent in the case of the wheel if, as is 


sSUda 


1ometer bears on the periphery, but 
cally more correct. An instrument 
e€ measurement satisfactorily on, say, 
e positions of the lower journal of a 
1 Fig. 1, (a) and (4), the latter being a 
ner end, which incorporates magnets: 
the journal (in the illustration, the 
sull in place). 
not yet universal to finish-cut both 
ment with the head or table rotating 
lirecuon, so that even minor pitch 
produced in phase in the two helices: 





© ite pinion shuttle however small and 
e 1 large variation in tooth loading 
ece luce it. 

ht the job, not being an integral part 

~ provides a source of error which 
- watched. If a gear is to be left 


en more imperative, if tooth profile 
ed, that the eccentricity should not 


. : 

pra The positioning of the job on the 
i the subject of misunderstanding 
re D inaging director of the Fairfield 
oe d Engineering Company, Limited, 





The taper on a roughing hob is so located as to 
distribute the load over as many cutting edges as 
possible, but, regardless of the tooth not being to full 
depth, it never gives a correct involute contour. For 
this reason taper on a finishing job is not permissible. 


SHAVING AND LAPPING 


Vital improvements have been made quite recently 
in the production of high pitch accuracy in lead- 
screws, and a limiting error of 0-0002 in. in 30 inches 
may now be obtained. Even with such accuracy 
a degree of selectiveness is still likely to be required 
in any subsequent shaving; that is, the infeed of a 
single-sided cutter is varied in traversing the pinion 
face to give a proper adjustment of marking in the 
meshing frame. 

It is this consideration, and also the difficulty of 
hobbing a correct tooth profile, that necessitates a 
post-hobbing process in the production of a first- 
class gear. By the same process, it is convenient to 
relieve bearing from the ends of the teeth, thus 
dispensing with handwork, and minor hobbing 
undulations are reduced to the extent shown in Fig. 2 
which reproduces typical Tomlinson undulation 
records before and after shaving. 

Where the jobbing machine calls for kinematic 
precision under temperature control the shaving 
process can, subject to avoidance of quick variation 
in temperature, be carried out in open shop but calls 
for the most minute attention to shaving-cutter 
design and manufacture, particularly as to profile 
finish. It must not be regarded as a method of 
correcting a badly hobbed gear, and in inexperienced 
or careless hands, there is no quicker way of mutilat- 
ing a good gear than in a shaving machine. 





(a) 
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(b) 


r n In hobbing there are still operators who set up to the periphery of the 
art The latter is basically more correct and the instrument shown in (a) is designed to perform the measurement for, 
say, eight consecutive positions of the lower journal of a wheel; (b) is a close-up view of its inner end, showing magnets with keeps in position. 


GEARING FOR SHIPS 


INTERFEROGRAMS 


For this reason it can be misleading to accept as 
universal evidence records of measurement or per- 
formance of particular shaved gears. Shaving has 
because of particular incidents, been suspected of 
pre-stressing the tooth surface, and this could prob- 
ably be brought about by a wrong technique. The 
surface finish produced by the shaving process has 
also been open to doubt and interferometric photo- 
graphs have been published (ENGINEERING, vol. 179, 
page 274, 1955) demonstrating damage to tooth 
surface with inferences reflecting upon the whole 
process. 

To restore a balance of outlook on this highly 
scientific approach, Fig. 3, (a) and (b), is included 
to show interferograms of a typical production gear 
before and after shaving, and lacking the implied 
characteristic. The overall magnification of the 
photographs is about forty times, and it will be seen 
that while surface errors in excess of the fringe separa- 
tion value of 0-00013 in. are present after hobbing, 
the surface discrepancy after shaving is generally less 
than one-quarter of this amount. A practical verdict 
on the merits of the shaving process may be reached 
after studying the performance of selectively shaved 
gears during ten years of operation. 
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Fig. 2 Tomlinson undulation records: (a) before 

shaving and (b) after shaving. In producing a 

first-class gear, post-hobbing processes serve to 

eliminate handwork and reduce minor hobbing 
undulations. 





(b) 

Fig. 3. Interferograms of a production gear tooth surface: (a) after hobbing, (b) after shaving ; 

overall magnification about forty times. Although shaving has been suspected of pre-stressing the 

tooth surface and impairing surface finish, this has probably only occurred as a result of faulty 
shaving technique. 
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(a) 


Fig. 4 Ribbed gear-case: (a) shallow side ribs, (b) deep side ribs. 
imposed by the torsional flexure of a hull about a fore and aft axis. 


Shaving may be replaced by lapping with abrasive 
under most carefully controlled conditions. This 
iS a COrrecting process which is the more satisfactory 
the less there is to correct; it reflects a principle 
perhaps found at the peak of its usefulness in the 
functioning of an extreme pressure (E.P.), lubricant, 
reference to which will be made later. 


STIFFNESS AND ALIGNMENT 


The provision of adequate stiffness in a typical 
primary gear-case presents no difficulty, but a gener- 
ous number of well-fitted bolts must locate the 
cover, which usually carries the pinion, to the main 
body of the gear-case. 

The secondary gear-case is a different problem. 
The cover cannot be regarded as contributing to 
tiffness and the gear-case is in effect an open-topped 
box with quite a slender bottom, as represented by a 
flexible hull structure. The one form of distortion 
which the hull can prevent is the collapse of the 
horizontal rectangle of the base of the gear-case, but 
the walls of the gear-case must be capable of pre- 
venting any tendency to collapse at the top. The 
walls must likewise strongly resist the most serious 
distortion the hull will attempt to apply by its tor- 
sional flexure about a fore and aft axis. 

This necessitates (i) heavy ribbing of end walls, 
(11) heavy ribbing of side walls, (iii) horizontal breadth 
of corner ties between (1) and (11), and (iv) massive 
construction, including numerous well-fitted bolts 
for removable panels to admit the main wheel. 
Attention is usually give to (i), with the design more 
or less dictated by the bearing housings, but (1i) often 
receives less detailed attention (compare Fig. 4 (a) 
and (/) which suggests that (111) tends to be overlooked; 
(iv) 1s frequently neglected and it would sometimes 
seem that the designer’s only concern has been the 
maintenance of oil tightness. 

When these features receive adequate attention, 
the gear-case 1s sufficiently strong not only to main- 
tain its shape, however it may be supported, but to 
resist, without unacceptable distortion, the twisting 
which the hull may apply in a seaway. The long- 
standing question follows: why then provide more 
than three local supports for the gear-case so that it 
might be freed of the consequences of hull dis- 
tortion? Surely the answer lies for every example 
in an assessment of whether the seating can contribute 
more stiffness than distortion. If the seating is to be 
effective, it must continue in depth what is in effect 
the double-box section of the gear-case with heavy 
corner tying, all corresponding to (1), (ii) and (iil) 
above 


MESHING 


The bearing of the teeth must be the final test of 
alignment On board, and no difficulty is experienced 
if the gears have been previously selectively shaved to 
suit the meshing in a precisely aligned frame of rigid 
proportions such as that shown in Fig. 5. Meshing 
tests must be made by an examination of the removal 
of thinly applied Talbot blue or similar hard-setting 
lacquer, and not of the transfer of paint from one 
tooth to another. Final readjustment on board 
should be unnecessary with a properly designed gear- 
case and a suitable system of chocking to reproduce 
gear-case alignment readings recorded in the shop 











the side walls receive rather less attention. 


Initial accuracy of gear-case alignment in the shop 
can best be achieved by accurate boring of the gear- 
case housings. Correction that must follow inaccu- 
rate boring is uneconomical of skilled labour and 
difficult to carry out when working towards a fixed- 
bore size guided by long stick micrometers and spirit 
levels on mandrels. These can never properly fit 
the changing size of housing, and the whole equipment 
tends to produce a scatter of measurements. 


PRECISION BORING MACHINE 

Precision boring carried out by the use of jigs is 
troublesome for limited numbers of any one size, 
and the use of a boring machine having special 
features for the purpose is advantageous. Fig. 6 
shows such a machine (an Innocenti-CWB hori- 
zontal milling and boring machine, designed by 
Charles W. Berthiez and built by Innocenti of Milan 
as installed at the works of the Fairfield Shipbuilding 
& Engineering Co., Ltd.) in which a planer-type 
table carries the gear-case from bore to bore with a 
uniformity in horizontal alignment that would be 
unattainable by independent movement of boring and 
steady heads on a _ fixed-bed machine. Vertical 
alignment of boring and steady heads is determined 
by a mercury levelling device with high-pressure 
rubber tubing passing under magnetically-locked 
stabilising pulleys arranged in shafts in the concrete 
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Fig. 5 Primary gear meshing frame. 





The bearing of gear teeth must be the final te 
on board, and this is likely to be satisfactory if the gears have been previously se! 
to mesh correctly in a precisely aligned rigid frame. 
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Gear-case walls must be sufficiently strong to resist the most serious distortion 
To meet this requirement end walls are heavily ribbed, but, as can be seen, 


foundation. This again is more accurate than the 
use of a telescope, which is peculiarly sensitive 
to weaving errors of the headstock. 

In the particular machine referred to, the table 
moves with a maximum roll and horizontal weave of 
0-0004 and 0-0001 in. respectively at a radius of 80 in, 
over a travel of 120 in. The error in vertical move- 
ments of the saddle and of the steady bearing, 
measured parallel to the table movement over a 
travel of 60 in. is in each instance no greater than 
0-0003 in. The machine is housed in a room which 
can be temperature controlled to prevent relative 
distortion between successive bores, and it is found 
that the average probable error in housing alignment 
on a gear-case to take, for example, a wheel of 12 ft. 
diameter is about 0-0010 in. 

If necessary, to provide additional rigidity for the 
boring bar, an intermediate steady can be quickly 
positioned within the gear-case structure by telescope 
setting to the pre-aligned boring and steady heads 
The housings are finished to size by micro-set tools 
of standard construction. 


PINION DISTORTION: TOOTH FORM 
It has been customary to design gears allowing for 
a maximum circumferential tooth separation ol 
0:00075 in. due to combined bending and torsion 
of the pinion on the assumption of a uniformly 
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distribute along the teeth. In fact the teeth 
teflect d illy along their length in sympathy 
with iI distribution of load brought about 
a tiie d Values of tooth flexibility factor 
(intern s of tangential deflection in a circum- 
ferential ver Ib. of tangential load per axial 
inch of g have been determined from repeated 
full-size « n tests on the equipment illustrated 
in Fig. 7 re detailed treatment of this problem 
was give Mr. Davis's lecture. | 

In its h to gear design, B.S. 436 takes the 
reader itely into an empirical treatment 
based g experience in general operation, 
focusing ir and fatigue life. But the marine 
gear Mt ovided with such a margin of safety 
to meet ¢ onal conditions of storm, that these 
factors | oO primary application, and the best 
treatment jesign is therefore by recourse to more 
fundamet principles rather than general conven- 
tional fe t 

Refere is also made in the lecture to the three 
criterion coefficients relating respectively to tooth 


failure by pitting, root stress and scuffing, which 
together served as a convenient basis for the analysis 
of existing and proposed designs. Loadin;, and 
materials were also considered as factors in design 
analysis, and the derivation of expressions for this 
purpose was dealt with at length both in the lecture 
and in appendices. 


rip AND END RELIEF 

Tip relief On a spur gear Is necessary to provide 
“sweetness” of engagement in compensating 
for the deflection of the load-carrying teeth. The 
comparable feature in a helical gear is the relief 
that must be provided at the ends of the pinion 
teeth; no such consideration arises affecting tooth 
profile. Secondly, because gears have sometimes 
been designed in a manner that has made them 
susceptible to scuffing, an erroneous impression has 
arisen that heavy tip relief is a basic necessity of 
normal engagement of helical gear teeth, in disregard 
of the palliative nature of the measure. 

In extreme cases tip relief has been progressively 
increased to arnputate tooth surface and when the 
measure has net been carried sufficiently far to over- 
come scuffing it has been described as inadequate with 
reference to the thickness reduction rather than the 
radial dimension of mutilation. With a gear tooth 
properly designed to meet the requirements of the 
transmission, the factors dictating the need for tip 
relief are entirely different. 

The sole legitimate reason for profile correction is to 
provide for the generation of a hydrodynamic oil 
film at the regions of initial and final contact. This 
is effected by a tip relief of, say, 0-00025 in. plus an 
allowance to compensate for Hertzian depression 
which, unlike bending and shear deflection, tends to 
absorb tip reliefeffect. The total relief to be provided 
varies then from, say, 0-0003 in. for a 0-4 in. pitch to 
0-0005 in. for a 0-8 in. pitch. The problem of 
producing these small corrections naturally requires 
patient attention. In shaving, the requirement is 
met by a swelling on the root of the cutter profile of 
about twice the desired relief. 

Finishing by hobbing does not provide assurance 
that the correction will be properly achieved. Two 


re. ulpment for measuring tooth flexibility ; 

a eam extending beyond the left-hand 

ge illustration is a loading arm from which 
ropriate weights are suspended. 








perv 4 


Fig. 6 
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Innocenti-C.W.B. horizontal boring and milling machine suitable for precision boring without 


the use of jigs. A planer-type table carries the gear-case from bore to bore with high accuracy 
in horizontal alignment. 


fundamental difficulties arise. Firstly, there may be 
a slight eccentricity of running, producing errors, 
even under most careful control, greater than the 
required correction. Secondly, the generating pro- 
cess is such that the position of the swelling on the 
hob tooth to give proper tip relief varies with the 
diameter of the gear to be cut, and unless a much 
greater relief is to be accepted for large diameters, 
with loss of effective tooth surface, a considerable 
stock of only slightly differing hobs must be carried. 

End relief to be greater than the total tooth 
deflection and depression should be, say, 0-0005 in. 
for a 0-4 in. pitch, to 0-0015 in. for a 0-8 in pitch, 
normal to the teeth on both flanks. The relief 
is solely to provide smoothness of entering engage- 
ment, and, with this ensured, root strength is 
adequately safeguarded by the conventional chamfer 
and the fact that the enhanced flexibility of the tooth 
end does not permit that part to carry more than a 
reduced load relative to the body of the tooth; 
the total deflection all the way along is naturally 
constant and productive of uniform stress. The 
provision of this slight relief which should wash 
away in about } in., can form part of the selective 
shaving process. Excessive end relief is detrimental 
in just the same way as excessive tip relief. 

COUPLING TEETH AND VIBRATION 

Vibration measurements on flexible coupling teeth 
carried out with the aid of piezo-electric pick-ups 
associated with a cathode-ray oscillograph indicated 
on one vessel the build-up with power of a dis- 
turbance at coupling-tooth frequency brought about 
by the out-of-alignment of primary wheel and 
secondary pinion when taking up the load position 
in their respective oil clearances (resulting in localised 
contact on a diametral line across the coupling teeth). 

A similar disturbance was not observable when 
a sister vessel was tested under similar conditions 
with couplings of identical construction, but with 
the alignment between the primary and secondary 
gears modified to give concentricity in the ahead 
running position, and it is recommended that primary 
wheels and secondary pinions be aligned in this way, 
and that double the alignment error can be accepted 
going astern. Such an arrangement ts also to be 
preferred when no sliding coupling is fitted so as to 
minimise any off-setting bending moment on the 
gears in the ahead direction of rotation. 

Sliding couplings when fitted to a quill shaft are, 
as their name implies, intended to allow a shuttling 
of the secondary pinion without any restriction from 
the inertia of the primary gears. But when heavy 
torque comes on a coupling it does not slide readily 
and damage to the axial locating faces of primary 
wheels has occurred owing to an excessively flexible 
main thrust seating, with the axial load through the 
gears providing an indefinite maldistribution of 
torque between the two helices of the secondary 
gears. 

No fretting has been experienced with small 
toothed couplings having claw teeth thinned towards 
the ends and lubricated centrifugally through holes 


drilled to the roots of the teeth; the materials used 
were nickel-on-carbon steels. The latest develop- 
ment is to apply the Sulphinuz process to the claws 
after cutting the teeth, since the distortion under 
treatment is negligible, and it may be that this 
process will eliminate the need to use an alloy steel 
in one of the elements. This should have the effect 
of maintaining the units immune to fretting and 
reducing the coefficient of friction between the teeth, 
so making the coupling more ready to slide. Similar 
treatment is being applied to turbine couplings 


HIGH-SPEED BEARINGS 

A great deal of valuable work has been carried out 
by Pametrada that will result in the establishment 
of a shorter length-to-diameter ratio on high-speed 
bearings. New methods of bush construction are 
advocated, and it is understood that some results of 
this valuable work are to be published shortly. 

One trend which might not be altogether of 
advantage to the performance of gear teeth is the 
tendency to reduce diametral clearance. This has 
resulted from suspected vibration due to whirl of the 
bearing oil film under light loads (ENGINEERING, 
vol. 179, page 243, 1955), but it has been shown 
that the ability of a journal to correct maldistribution 
of loading by slew is in proportion to the bearing 
clearance. 

A gear should be so designed as to make correction 
unnecessary and indeed it has been demonstrated 
that with a properly designed gear the slew correction 
is very small, but in the event of a disturbance to the 
bearings causing malalignment, the effect can be 
quite substantial in minimising load concentration, 
Reduction in pinion-bearing clearance should there- 
fore only be carried out after the most careful 
consideration of all the circumstances of service. 


MATERIALS FOR GEAR-WHEEL RIMS 

Development in the production of highly finished 
teeth led naturally to the desire to adopt higher tooth 
loadings by taking advantage of higher tensile steels 
with greater surface hardness and root strength, 
since it was considered that loss of plasticity for the 
accommodation of tooth-contour irregularities would 
axiomatically be compensated by the higher finish. 

In fact, this is an over simplification of the problem 
and the relative merits of retaining certain qualities 
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Fig. 8 Talysurf records of tooth pinion surface, 

(a) before and (b) after running with an E.P. 

(extreme pressure) lubricant. A so-called chem- 
ical polishing takes place. 


~ 2 wr 

















116 


of materials with the sacrifice of others will emerge 
only as the results of further research appear. 

A method has been described (given in an appen- 
dix to the lecture) for segregating the different qualities 
of pairs of mating-gear steels so that the coefficients 
reflecting gear performance may properly represent 
these qualities in their appropriate setting and with 
a reasoned proportionality. Basically, a higher- 
duty material is required in order to obtain a greater 
fatigue resistance to pitting, and the material con- 
ditions which supply this quality also provide for a 
greater resistance to fatigue in relation to root stress. 
Toughness, that is the ability to deform without 
inter-crystalline cracking, is provided in greater 
measure by an alloy steel than by a high-carbon steel 
and this consideration has led to the demonstration 
of one viewpoint that higher duty can best be obtained 
by making both pinions and rims of alloy steel having 
suitable ultimate tensile strength, differing by, say, 
15 tons per square inch to minimise mutual weld- 
ability. Unfortunately, such a difference in ultimate 
tensile strength between the mating elements is not 
effective in providing an increase in resistance to 
scuffing proportional to the increase in fatigue 
resistance. 


SCUFFING AND E.P. LUBRICANTS 

The reason for the scuffing of an alloy-steel com 
bination may not be completely determinable, and 
the assessment of different combinations must be the 
subject of research. One factor that might aggravate 
the condition is that the difference between the two 
alloy steels is largely in their heat treatment which 
locally becomes purely historical when an area, 
however small, has reached welding temperature. 
On a subsequent contact there may be a local 
molecular affinity between wheel and pinion which is 
not foreshadowed by study of the respective ultimate 
tensile-strength values of the test-pieces. 

More definitely it can be added that as an alloy 
steel has a relatively high yield point with poor 
work-hardening qualitities, the tooth asperities which 
are so small as to be of no consequence when a 
carbon gear is employed, do actually assume a 
Significance that cannot be ignored. The difficulty 


VARIABLE SPEED 


M.T.E. Control Gear Limited, Leigh-on-Sea, 


Essex, have designed a system of infinitely 
variable speed control, Known as the Vari-Drive, 
for operation on SO cycle alternating current 
mains in conjunction with a= direct-current 
motor. From the user’s point of view this 
system may be considered as a static counterpart 
of the well-known Ward-Leonard drive. 

The system is based on the saturable reactor 
principle, small dtrect-current control windings 
being used to effect large changes in the alter- 
nating current output. As will be seen from the 
diagram reproduced in Fig. |, a transformer a 
is connected across the alternating current 
mains; and its output is converted to direct- 
current in the rectifier 5, so that full excitation is 
supplied to the field ¢ of the motor d. The 
Output of the transductor e is also converted 
by the rectifier f and is used for controlling the 


can be satisfactorily overcome by employing one of 
the E.P. (extreme pressure) lubricants suitable 
for turbine machinery; the function of the additive 
material in these oils is to form a sulphide or an 
oxide locally on the tooth surface where the tempera- 
ture is raised by metallic contact, thereby not only 
preventing molecular cohesion but corroding the local 
high spot and effecting a so-called chemical polishing. 
Fig. 8 shows Talysurf records of tooth pinion 
surface before and after such a run with E.P. lubricant. 
It is to be noted that the Talysurf undulations before 
running, being on a highly magnified scale, corres- 
pond with Tomlinson undulation records in the 
“as shaved * condition shown in Fig. 2. 

An alternative to the use of a combination of alloy 
steels for high duty is the adoption of an alloy steel 
of high ultimate tensile strength for the pinions, 
running with a carbon-steel rim having a relatively 
high carbon content. Opinions have been divided 
on the point but it does appear that with suitable 
heat treatment an increase from 0-3 to 0-4 per cent. 
carbon results in a steel having higher fatigue 
resistance proportional to the increase in ultimate 
tensile strength. 

In the realm of smaller gears the above considera- 
tions have all been largely by-passed by the adoption 
of case-hardened and ground gears where heavy 
loading is demanded. Similar developments in 
marine gearing are greatly handicapped by the 
difficulty of case hardening a large rim without such 
growth and distortion as to render subsequent profile 
grinding a lengthy and costly operation. Alternative 
approaches which may be more economical for these 
large gears are nitriding or induction hardening. 

A combination which at one time seemed likely 
to have promising possibilities was the case-hardened 
and ground pinion in mesh with an alloy-steel rim, 
but such results as are at present available are not 
very encouraging, and suggest, perhaps not sur- 
prisingly, that the alloy-steel rim is as unaccom- 
modating to a hardened surface as it is to a through- 
hardened material. Research is still required into 
the effect of using a suitable E.P. additive and also 
possibly the alternative employment of higher carbon- 
steel rims. 


MOTOR CONTROL 


armature current of the motor d. The control 
winding g is energised from the reference poten- 
tiometer A, the output of which is compared 
with that from the negative feed-back circuit 
of the transductor in the coil /. 

The resultant effect of these control circuits 
determines the voltage drop across the main 
winding A and this, in turn, determines the 
voltage which is applied to the direct-current 
armature d. Smooth speed variation over the 
whole range is effected by adjusting the poten- 
tiometer /. When, however, rapid speed changes 
are required the relay / comes into operation as 
a protection to the ballast resistance m. 

{ne transductor and rectifiers are mounted on 
a panel and, as will be seen from Fig. 2, are 
housed in a fabricated steel cabinet, which is 
ventilated and provided with a steel door. 
For motor ratings from } to 2 h.p. the cabinets 














Fig. 2 Equipment panel 
” of Vari-Drive infinitely 
variable speed control 


system. 
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e. Transductor. /. Relay : 

f Armature rectifier m. Ballast resistance 


Fig. 1. Diagram of M.T.E. Vari-Drive for 
controlling electric motor speeds. 


are arranged for fixing to the wall, those for 
larger sizes being floor-mounted. Speed adjust- 
ment and control is effected by a ventilated 
rheostat and “on™ and “ off” switch, which 
is also contained in a sheet steel box, as shown 
in Fig. 3. The main switch and fuses are 
separate. 

The direct-current motors used on this system 
are matched for duty with the Vari-Drive con- 
troller and are of the shunt-wound separately 
excited type with end = shield bearings and 
standard enclosures. They are designed for 
basic speeds of 2,850, 1,425 or 1,000 r.p.m. 
with a continuously variable speed range of 
15 to | and a constant torque characteristic. 
Units with outputs of 2 h.p. or more are pro- 
vided with a current limiting device which 
enables the motor to be switched in at any 
pre-set speed. On motors up to 14 h.p. reversing 
is effected by a switch, but reversing contactors 
with push button control can be fitted to the 
larger sizes. 

The system described is designed for use on a 
number of drives, including machine tools, 
mechanical handling plant and textile machinery. 
A particular application is that of regulating the 
rate of feed to disintegrators and pulverising 
mills. In this case once the rate of feed has 
been determined it is adjusted automatically by 
a current transformer or reference signal to 
maintain a constant through-put. The mill 
therefore cannot be overloaded or become 
choked, while a maximum amount of material 
can be handled without attendance or risk of 
damage to the machinery. 





Fig. 3. Control static 
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NOTICES OF MEETINGS 


Associat ’ Supervising Electrical Engineers 
COVENTRY cations,” by J. D. Layton. Coventry 
see. College, Coventry. Tues., Jan. 31, 
raner 
715 p.n 
N 
cae’ on | by Dr. A. Hugh. South London Branch 
Half Mo . Broad Green, Croydon. Thurs., Feb. 2, 


Ss p.m 
LIVERPOO 
Instru 


sducers,” by G. R. Polgreen. Liverpool 
Engineering Society, 9 The Temple, 24 


Dale-stre pool. Fri., Feb. 3, 7.30 p.m. 
NCHES! * 
one? f ghtning Conductors. Manchester Branch. 
Engineer Albert-square, Manchester. Wed., Feb. 1, 


British Institution of Radio Engineers 

OO! 
—_ : a Design for an Angle-Modulation Radio 
Link,” by | Spencer. Merseyside Section. Chamber of 

: ‘Nd Hall-street, Liverpool, 3. Wed., Feb. 1, 


Commerce 


MANC HESTE} 


* Design Battery-Operated Frequency Modulation 
Receiver . R. A. Lampitt. North Western Section. 
College of 1 logy, Sackville-street, Manchester. Thurs., 





British Interplanetary Society 


LONDON e ; 
Portable Breathing Apparatus,” by T. D. Bourdillon. Cax- 
ton Hall, ¥ ria-street, S.W.1. Sat., Feb. 4, 6 p.m 
British Kinematograph Society 
LONDON 
Capabilities of 16 mm. Film,” by Peter Hadingham. Holborn 


Town Hall, High Holborn, W.C.1. Wed., Feb. 1, 7.15 p.m. 
Building Centre 


LONDON : ; 7 
Film on “Electric Wiring on the Ring Circuit System, 
sponsored by the British Electrical Development Association 


et, W.C.1. Wed., Feb. 1, 12.45 p.m. 
Chemical Society 





26 Store-st 


LONDON : - 
Symposium on * Recent Advances in the Chemistry of Colour- 
ing Matters Royal Institution, 21 Albemarle-street, W.1 


Thurs., Feb. 2, 2.30 p.m. and 7.30 p.m. 
ABERDEEN 
Analytical Chemistry, Chemical Analysis and the Analyst,” 
by ( hirnside. Aberdeen Branch. Marischal College, 
Aberdeen. Fri. Feb. 3, 7.30 p.m 
BRISTOL 
Operational Research,” by D. Hicks. Bristol Branch. 
Chemistry Department, The University, Bristol. Thurs., 
Feb. 2, $15 p.m 
HULL 
Designing New Rubber-Like Polymers,’ by Professor G. 
Gee. Hull Branch. Chemistry Department, The University, 
Hull. Thurs., Feb. 2, 6 p.m 
SOLTHAMPTON 
Magnetism and the Structure of Inorganic Molecules,” by 
Professor R. S. Nyholm. Southampton Branch. Chemistry 
Department. The University, Southampton. Fri., Feb. 3, 


S p.m 


Illuminating Engineering Society 
CARDIFF 
Black Light: Its Effect and Applications,” by H. L. Privett. 
Cardiff Centre. Offices of the South Wales Electricity Board, 
The Hayes, Cardiff. Thurs., Feb. 2, 5.45 p.m. 
EDINBURGH 
Progress in Lamps and Lighting,” by H. R. Ruff and R. V. 
Mills. Edinburgh Centre. 14 St. Andrews-street, Edin- 
burgh, 2. Wed., Feb. 1, 6.15 p.m. 
GLASGOW 
Progress in Lamps and Lighting,” by H. R. Ruff and R. V. 
Mills. Glasgow Centre. 39 Elmbank-crescent, Glasgow, 
C2 hurs., Feb. 2, 6.30 p.m 
NOTTINGHAM 
History of Mine Lamps,’ by Miss H. M. Maurice. Notting- 
ham Centr Othices of the East Midlands Electricity Board, 
Smithy-row, Nottingham. Thurs., Feb. 2, 6 p.m. 


Incorporated Plant Engineers 


LEEDS 
n Introduction to Atomic Energy,” by J. A. Dixon. West 
-~ East Yorkshire Branch. The University, Leeds. Mon., 
jan ©) 1 m 
LEICESTER 
Staff | tion and Time Systems,’ by E. O. Chapman. 


Leicester Branch. College of Art and Technology, The 
Newarkes, Leicester. Wed., Feb. 1, 6.30 p.m 
PETERBOROUGH 


Prever Industrial Accidents,” by T. W. Thompson 


— r Branch. Grand Hotel, Peterborough. Thurs., 
eb 
Institute of Fuel 
LONDON 
The H ng of Nuclear Power for Industry,” by J. L. 
Gi — ation of Civil Engineers, Great George- 
Street \ Wed., Feb. 1, 5.30 . 
CARDIFI is Aas sitas 
ee e National Coal Board,” by Dr. W. Idris 
mes Wales Section. South Wales Institute of 
Engine lace, Cardiff. Fri., Feb. 3, 6 p.m. 
a ‘itute of Industrial Supervisors 
J 1OW 
a landling Contribution to Production,” by R. E. 
ae = Secuon. 39 Elmbank-crescent, Glasgow, 
- 1 


7.30 p.m. 
inten stitute of Marine Engineers 
* The mn of the Ship,” by G. Ridley Watson. 


meal Mersey and North Western Section. Old 
wan | College, Liverpool. Mon., Jan. 30, 7 p.m. 
insti 3 as 
duties nstitute of Welding 
Mor North London Branch. Exhibition Hall, 
ee lcox, Ltd., Salisbury Square House, Fleet- 
Ni WC, Ved., Feb. 1, 6.30 p.m.* (Tickets needed. ) 
rt ON-TYNE 
lee Power-Station Plant,” by W. G. Brown. 
New eside) Branch. Neville Hall, Westgate-road, 
_ Tyne. Thurs., Feb. 2, 7 p.m. 
— ition of Chemical Engineers 
hele 


Meeting, at 2.30 p.m. “ Practical Aspects of 





Electrostatic Precipitator Operation: Experiments on Pilot 
Plant,” by A. Little, at 3 p.m. Midlands Branch Midlands 
Institute, Birmingham. Sat., Feb. 4. 


Institution of Civil Engineers 

LONDON 
= Pimlico District Heating Undertaking: Costs and Financial 
Results,” by B. Donkin, C. M. Johnston and FE. Ockenden 
Great George-street, S.W.1. Tues., Jan. 31, 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
= Pimlico District Heating Undertaking: Costs and Financial 
Results,” by B. Donkin, C. M. Johnston and E. Ockenden 
Joint Meeting. Institution of Civil Engineers, Great George- 
street, S.W.1. Tues., Jan. 31, 5.30 p.m.* 
Discussion on * The Design and Use of Electrical Measuring 
Instruments for Arduous Conditions of Service,” to be opened 
by C. A. Oldham and G. N Harding. Savoy-place, W.C.2. 
Tues., Jan. 31, 5.30 p.m.* 
* The Potentialities of Railway Electrification at the Standard 
Frequency,” by E. | Wheatcroft and H. H. C. Barton. 
Savoy-place, W.C.2 Thurs., Feb. 2, 5.30 p.m.* 
EDINBURGH 
* Colour Television,” by Dr. G. N. Patchett. South East 
Scotland Sub-Centre. Carlton Hotel, North Bridge, Edin- 
burgh. Tues., Jan. 31, 7 p.m 
GLASGOW 
“Equipment of Instrumental Accuracy for the Recording 
and Reproduction of Electrical Signals, Using Cinematograph 
Film,” by H. McGregor Ross. South West Scotland Sub- 
Centre. 39 Elmbank-crescent, Glasgow, C.2. Wed., Feb. 1, 


7 p.m. 

NEWCASTLE-UPON-TYNE 
* The Recent Research for and Salvage of the Comet Aircraft 
near Elba,” by Commander C. G. Forsberg and G. G 
MacNeice; and “ The Tyne Tunnel,’ by J. Kell. North 
Eastern Centre. The Liberal Club, Newecastle-upon-Tyne 
Fri., Feb. 3, 7 p.m 

PORTSMOUTH 
* Problems of Hydro-Electric Design in Mixed Thermal- 
Hydro-Electric Systems,” by T. G. N. Haldane and P 
Blackstone. Southern Centre. College of Technology 
Extension, Anglesea-road, Portsmouth. Wed., Feb. 1, 
6.30 p.m. 


Institution of Heating and Ventilating Engineers 

NEWCASTLE-UPON-TYNE 

* Gravity Pipe Sizing Extraordinary,” by T. H. F. Holman 

North East Coast Branch. Neville Hall, Westgate-road, 

Newcastle-upon-Tyne. Tues., Jan. 31, 6.30 p.m 
NOTTINGHAM 

“Small-House Heating,’ by N. Jackson. East Midlands 

Branch College of Arts and Crafts, Waverley-street, Not- 

tingham. Wed., Feb. 1, 6.45 p.m. 


Institution of Highway Engineers 
LONDON 
“The Engineer and Accidents on the Roads,” by O. W. 
Gilmour; and ** Modern Road Surfaces,’ by J. H. H. Wilkes. 


Institution of Structural Engineers, 11 Upper Belgrave-street, 
S.W.1 Fri., Feb. 3, $.30 p.m 


Institution of Mechanical Engineers 
LONDON 
Discussion: “ Electrical Control of Machine Tools with Par 
ticular Reterence to Electronics.” Industrial Administration 
and Engineering Production Group. Wed., Feb.1, 6.45 p.m.* 
DERBY 
“Some Engineering Problems at High-Speed Flight,’ by 
R. F. Creasy. East Midlands Branch and Derby A. D 
Centre. Rolls-Royce Welfare Hall, Nightingale-road, Derby 
Mon., Jan. 30, 7.15 p.m 
MANCHESTER 
“The Production of Motor-Car Bodies and Similar Steel 
Pressings,”’ by S. Neville. North Western Branch. Engineers 
Club, Albert-square, Manchester. Thurs., Feb. 2, 6.45 p.m 


Institution of Production Engineers 
DUDLEY 
* Argonaut Welding Process,” with film, by K. Purdy. Wolver- 
hampton Section. Dudley Technical College, The Broadway, 
Dudley. Wed., Feb. 1, 7.15 p.m 
HALIFAX 
* Computer-Controlled Machine Tools, by H. Ogden 
White Swan Hotel, Halifax. Mon., Feb. 6, 7.15 p.m 
LUTON 
Discussion on “ Electronic Computers Luton Section 
Offices of S.K.F., Ltd., Luton. Tues., Jan. 31, 7.30 p.m 


Institution of Structural Engineers 
MIDDLESBROUGH 
* Foundations, Underpinning and Structural Problems at the 
Daily News Building,” by F.W.Slatter and A. Brown. Cleve- 
land Scientific and Technical Institution, Middlesbrough 
Tues., Jan. 31, 6.30 p.m 


Junior Institution of Engineers 
LONDON 
Film Evening. Fri., Feb. 3, 7 p.m 
BIRMINGHAM 
Presidential Address by O. D. Smith. Midland Section 
James Watt Memorial Institute, Great Charles-street, Bir- 
mingham. Wed., Feb. 1, 7 p.m 


Manchester Association of Engineers 
MANCHESTER 
“Pneumatic Handling of Powdered Materials in the Food 
Industries,’ by R Allen and W. J. Farrand. Engineers’ 
Club, Albert-square, Manchester. Fri., Feb. 3, 6.45 p.m 


Modular Society 
LONDON 
Report of representatives of the Building Research Station 
and British Standards Institution upon their joint programme 
of research in modular co-ordination under the auspices of the 
European Productivity Agency. Royal Society of Arts, 
John Adam-street, Adelphi, W.C.2. Mon., Feb. 6, 7.30 p.m 


Reinforced Concrete Association 
LIVERPOOL 
Film Evening. North Western Branch. Liverpool Engi- 
neering Society, 9 The Temple, 24 Dale-street, Liverpool 
Wed., Feb. 1, 6.30 p.m.* 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


This list, arranged chronologically, appears in the last issue of each month, Events appearing for the first 
time, and alterations of dates, places, etc., are indicated by an asterisk (*). Particulars of exhibitions and con 
ferences not included below may have appeared in ENGINEERING, November 25, page 741; or December 30, page 901. 
Organisers are invited to send to the Editor particulars of coming events as soon as arrangements are made. 


Electronics and Productivity Exhibition and Conference._Mon., 
Feb. 6, to Thurs., Feb. 9, at the Kelvin Hall, Glasgow 
Organised by the South of Scotland Electricity Board, 351 
Sauchiehall-street, Glasgow, C.2. 


Power Farming Conference, Sixth National—Tues., Feb. 7, 
to Thurs., Feb. 9, at the Winter Gardens, Bournemouth, Hants. 
Apply to the organiser, National Power Farming Conference, 
Dorset House, Stamford-street, London, S.E.1 Tel. WATer- 
loo 3333. 


*** Silicones for Industry’’ Exhibition.—Tues., Feb. 7, to Sat., 
Feb. 18, at the Tea Centre, Lower Regent-street, London, 
S.W.1. Organised by Midland Silicones Ltd., 19 Upper Brook- 
street, London, W.1. Tel. GROsvenor 4551. 


Winter Concreting Symposium.—Sun., Feb. 12, to Fri., Feb. 17, 
at Copenhagen. Apply to the organising secretary, Rilem 
Symposium 1956, c o The Danish National Institute of Building 
Research, 20 Borgergade, Copenhagen, K, Denmark. 


Hardware Trades Fair.._Mon., Feb. 20, to Fri., Feb. 24, at the 
Royal Horticultural Society's Old and New Halls, Vincent- 
square and Greycoat-street, London, S.W.1. Apply to the 
organising secretary, Hardware Trades Fair, 74 Holland Park, 
London, W.11. Tel. PARK 7723 


Business Efficiency Exhibition.—Mon., Feb. 20, to Sat., Feb. 25, 
at Bingley Hall, Birmingham. Organised by the Office 
Appliance and Business Equipment Trades Association, 11-13 
Dowgate-hill, Cannon-street, London, E.C.4. Tel. CENtral 
7771 

British Industries Fair.—Wed., Feb. 22, to Fri., Mar. 2 (including 
British Toy Fair), at Earl's Court, London, $.W.5. (Organised 
jointly with British Toy Manufacturers’ Association.) Also 
Mon., April 23, to Fri., May 4, at Olympia, London, W.14, 
and at Castle Bromwich, Birmingham. Apply to British 
Industries Fair, Ltd., 9 Kingsway, London, W.C.2. Tel. 
COVent Garden 1461; or to general manager, B.I.F., 95 New- 
street, Birmingham, 2. Tel. Midland 5021 

*Leipzig International Fairs.—Spring Fair and Technical Fair 
Sun., Feb. 26, to Thurs., Mar. 8, at Leipzig Autumn 
Fair: Sun., Sept. 2, to Sun., Sept. 9, at Leipzig. Agents 
Leipzig Fair Agency in Great Britain, 127 Oxford-street, 
London, W.1. Tel. GERrard 0357. 


*National Caravan Council's Second Annual Convention and 
Exhibition.—Tues., Mar. 6, to Fri., Mar. 9, at Brighton, 
Organised by the National Caravan Council, 8 Clarges-street, 
London, W.1. Tel. GROsvenor 1532. 

*National Association of Corrosion Engineers, Conference.— 
Mon., Mar. 12, to Fri., Mar. 16, at New York. Offices of the 
Association: 1061 M and M Building, Houston 2, Texas, 


*Modern Techniques in Chemical Plant Construction, Symposium 
and Exhibition.—Wed., Mar. 21, at The University, Edgbaston, 
Birmingham, 15. Organised by the Midland Graduate, and 





Students’ Section of the Institution of Chemical Engineers 
Apply to Mr. M. G. D. Bailey, | Wentworth-gate, Harborne 
Birmingham, 17 

*Swiss Industries Fair..-Sat., April 14, to Tues., April 24, at 
Basle, Switzerland. Apply to the Economic Division, Swiss 
Legation, 18 Montagu-place, Bryanston-square, London, W.1 
Tel. PADdington 0701. 

*Industrial Co-Partnership Conference.—-Tues.. April 17, to 
Fri., April 20, at the Hydro Hotel, Peebles, Scotland 
Organised by the Industrial Co-Partnership Association, 
36 Victoria-street, London, S.W.1. Tel. ABBey 3342 

*Castings Congress and Foundry Show (60th)... Thurs., May 3 
to Wed., May 9, at the Convention Hall, Atlantic City, N_J., 
U.S.A. Theme: “* The Foundry of To-morrow.” Organised 
by the American Foundrymen’s Society, Golf and Wollt- 
roads, Des Plaines, Hll., U.S.A. 

*** Habitation 56.°°—-Sat., May 19, to Sun., June 3, corner of 
Boulevard General Wahis and Avenue Leopold HI, Brussels 
Combined home and building exhibition, sponsored by the 
Brussels Chamber of Commerce Building Group Agents 
Willoughby and Young, 6a Smith-street, London, S.W.3 
Tel. SLOane 1594 

*Light Metals Convention, Third International... Thurs., June 7, 
to Sat., June 9, at the Montanistische Hochschule, Leoben, 
Austria. Information obtainable from the organising com- 
mittee, Institut fir Metallkunke, Montanistische Hochschule 
Leoben, Steiermark, Austria 


*New York Lamp Show.—-Sun., July 8, to Fri., July 13, at New 
Yorker Hotel, New York. Apply to Mr. George F. Little, 
220 Fitth-avenue, New York 1 

*Industrial Co-Partnership Association's 26th Summer Con- 
ference —Fri., July 13, to Mon., July 16, at Girton College, 
Cambridge. Organised by the Industrial Co-Partnership 
Association, 36 Victoria-street, London, S.W.1 Tel. ABBey 

42 


*Applied Mechanics, Ninth International Congress.—Wed., 
Sept. 5, to Thurs., Sept. 13, at Brussels. Apply to the general 
secretariat, Université Libre de Bruxelles, 50 Avenue F. D. 
Roosevelt, Brussels, Belgium. 

*Chemists’ Trade Fair, International (INDROFA).—Sun., 
Oct. 7, to Sun., Oct. 14, at Dusseldorf. Organised by the Nord 
westdeutsche Ausstellungs-Geselischaft m.b.H. (NOWEA), 
Ehrenhof 4, Dusseldorf, Germany. 


*United States World Trade Fair._Sun., April 14, to Sat., April 
27, 1957, at the New York Coliseum, New York. Managers 
The Charles Snitow Organisation, Inc., 331 Madison-avenue, 
New York 17. Information may be obtained from the 
British Commonwealth Chamber of Commerce in the United 
States, 677 Fifth-avenue, New York, 22 and from the Fair's 
British and Commonwealth Office, Dudiey House, 36 and 38 
Southampton-street, London, W.C.2. Tel. TEMple Bar 
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THE HUMAN 
ELEMENT 


Towards a mammoth union—Case histories at a 
conference—Can unions learn from the old guilds? 
Gesture of confidence to the railwaymen. 


x *k * 


A.E.U. Merger Proposal 


The Amalgamated Engineering Union have 
tabled a proposal for the merging of 20 trade 
unions into a group that would be the biggest in 
the country. Originally, 31 unions were ap- 
proached but only 19 agreed to send representa- 
tives to a meeting to be held in London on 
February 29. Among those who declined were 
the United Society of Boilermakers, Ship- 
builders and Structural Workers, and the United 
Patternmakers Association. The Electrical 
Trades Union and the Amalgamated Union of 
Foundry Workers have accepted the A.E.U.’s 
invitation, as have unions representing plumbers, 
constructional engineering workers, — brass 
workers, coppersmiths, blacksmiths, sheet metal 
workers, draughtsmen and firemen. 

If the proposal is accepted, a much more 
closely-knit approach to their problems is 
expected from workers in the metal and engineer- 
ing industries. There is also the possibility of a 
shift towards a more militant left-wing policy, 
already being followed by the E.T.U., the 
Foundry Workers, and the A.E.U. themselves. 
The merger is therefore unlikely to promote 
peace in the trade union movement, although it 
would greatly increase the bargaining power of 
the craft unions vis-a-vis the T.G.W.U. in the 
engineering industry as well as within the Trades 
Union Congress. 

x * * 


Discipline and Full Employment 
Nearly 900 people attended the regional confer- 
ences of the Institute of Industrial Supervisors 
in 1955, and their deliberations are now available 
in booklet form under the heading of ** Discipline 
and Full Employment.” A study of the proceed- 
ings illustrates what has been growing more 
apparent of recent years, namely, that however 
interesting general subjects may be for discussion 
at conferences, when they are reduced to print 
the special subjects are of much greater value to 
the general reader. 

The outstanding contributions in these con- 
ferences, for example, came from those speakers 
who were prepared to get down to special cases 
and say: “ This is what we have done. We 
have had some failures and a good many suc- 
cesses in maintaining a high level of discipline. 
I'm going to tell you about both.” All indus- 
trial conferences are to a certain extent a meeting 
of the enlightened and the converted. The die- 
hards take care to stay away In most Cases. 
Broad principles are generally agreed and should 
be quickly stated. What the progressive-minded 
trade unionist or manager wants is some inkling 
of how broad principles can be applied to his 
particular problems; he gets most help from 
other peoples experience—from the mistakes as 
well as the successes. Anything which can be 
done to bring to the fore such case studies in the 
literature of management and in the programmes 
of conferences should be encouraged. 


x *«* * 


This Fashionable Impudence 


Rudeness has been for some time a commercial 
asset for those who seek by one means or another 
to keep their names before the public. Last 
week it was joined by impudence as a commercial 
virtue, which is not surprising for they are closely 
related. When a Court ruled that a butcher 
could take his meat away from Smithfield market 
without using a licensed porter, the local organiser 
of the T.G.W.U. had this to say: * The judge 
said he could, the butcher said he would, we said 





he couldn’t—and he didn’t.” It will be recalled 
that the bumarees (as the middle porters are 
called at Smithfield) are organised by that union, 
and it is therefore in a monopoly position. 
There is a direct clash here between the right of 
an individual and the monopoly position of the 
union. The latter has chosen to flaunt its power. 

This is a thoroughly bad situation in principle. 
It would be wrong to go to the other extreme and 
make a systematic attempt to break a union by 
bringing in unorganised labour, but there is some- 
thing wrong when both a licensing system and a 
monopoly union are united against an individual's 
right to trade. No doubt the ancient guilds of 
London and elsewhere tried similar manoeuvres 
to maintain a similar monopoly position in the 
Middle Ages. To-day there is free trading (up 
to a point) in most parts of London but the 
guilds are gone except as social organisations. 
That fact might have a lesson for those who 
to-day abuse power. 


x * * 


Railwaymen’s Seven Per Cent. 


The British Transport Commission’s offer to 
raise the wage rates of railwaymen by 7 per cent. 
has taken the industrial world by surprise— 
unions and employers alike. Sir Brian Robert- 
son, chairman of the B.T.U., justified having 
gone so far towards meeting the union’s claims 
—the N.U.R. had asked for 10 per cent.—on the 
ground that the Commission’s first objective is 
“a loyal, efficient and contented staff.” In 
addition to the rise in wages there is an offer to 
improve working conditions by reducing the 
working hours of certain grades, increasing over- 
time rates and instituting a sick pay scheme. 

There will doubtless be strong criticism of the 
B.T.C.’s action, which has obvious implications 
in relation to other wage claims now being 
negotiated. Yet their attitude is understandable 
in the light of the vast modernisation programme 
now under way, the successful realisation of 
which depends on the co-operation of the unions 
concerned. Sir Brian believes that a contented 
staff is a valuable asset, and that the key to lower 
costs lies in improved efficiency and modern plant 
and machinery. This belief is shared by most of 
the “ growth” industries in the country, some 
of which instance the high average earnings of 
their employees as evidence of this success. 
Higher pay will not, however, either secure 
higher efficiency or contentment unless it is part 
and parcel of good management. Nor will the 
most up-to-date machines raise productivity by 
an amount proportionate to their cost unless 
Management is efficient and its relations with 
labour are good. 

The B.T.C. have moved wisely, in circum- 
stances that permitted little else. It is now up to 
the management and to the workers to show the 
public that the real costs of rail transport can be 
lowered, by efficient organisation and hard work. 


x k * 


STIMULUS TO PRODUCTIVITY 
International Essay Competition 
To encourage young people to search for and 
study methods of increasing production, the 
British Productivity Council is co-operating with 
the European Productivity Agency in promoting 
an international prize essay competition. Five 
prizes will be awarded in each participating 
country by the Agency. These will consist of a 
visit to Paris and a tour of about ten days’ 
duration in at least one European country. 

The competition is limited to students who 
were under 27 years of age on December 31, 
1955, and who are attending courses of study in 
industrial or technical subjects (including econ- 
omics and agriculture (approved by a recognised 
education body. 

Official entry forms (which must be used) and 
further information may be obtained, free of 
charge, from the British Productivity Council, 
21 Tothill-street, London, S.W.1, at any time 
up to February 6, and essays must reach the 
Council not later than March 7, 1956. 
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Work is in progress on the Institute of Marine 
Engineers’ National War Memorial Building 
which should be in use as the Institute’s head. 
quarters by the end of 1957. To help pay for 

the project a new appeal has been launched. 


A PRACTICAL WAR 
MEMORIAL 


Progress on Institute of Marine 
Engineers’ New Headquarters 


The membership of the Institute of Marine 
Engineers, which approaches 10,000, is now 
increasing at a rate greater than ever before: 
1,000 members were elected during 1955 alone. 
It is not surprising therefore that their present 
accommodation at 85 The Minories, London, 
E.C.3, is inadequate, and that the completion of 
their new headquarters, now under construction 
in’ Fenchurch-street, is impatiently awaited. 
Already the foundations have been laid, and 
rapid progress is being made. It has also been 
announced that a new appeal is being launched 
to aid the financing of the scheme. 

The building is to serve as a war memorial 
to commemorate in a practical manner the 
3,458 marine engineers who lost their lives 
during the war, and it is hoped that it will be 
ready before September 1957, the date originally 
intended. It will be one of the highest buildings 
in London and will comprise two sections, the 
Institute itself and offices. A Memorial Hall 
entered from the first-floor vestibule and having 
seating for about 400, will occupy the centre 
of the building, and will thus be well insulated 
from the noise of traffic. The building itsel! 
will be of imposing appearance, as can be seen 
from the accompanying architect’s drawing, 
and will embody a tower section, in which the 
Institute library will be housed. 


* + 2 


NEW REACTORS AT HARWELL 


It has been announced by the United Kingdom 
Atomic Energy Authority that two new reactors 
have just been brought into operation at Harwell. 
These reactors are ZETR (Zero F nergy Thermal 
Reactor) and ZEUS (Zero Energy Uranium 
System). ZEUS has been built «> a low-power 
(100 W.) model for examining »~blems likely 
to arise at Dounreay. ZETR ha: »0l previously 


been mentioned and is the first ication that 
Harwell is considering homog« us reactors, 
the use of which for power ge ion — 
on the availability of considera! sile materia 
for starting up. These reactors : ny a nuclear 
fuel circulating in a solution « er — 
or heavy water, and it is b d that the 
chemical process can ultimate made con- 


tinuous. 
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A PUBLICATION YOU NEED 





ELECTRIC MOTORS 
- § and associated equipment 
FOR THE OIL INDUSTRY 


ine 

ng, j . . . 
= 1 Metrovick Engineers have made an extensive 
or i e 

7 study of motor, control gear and switchgear 


problems in the Oil Industry. Results of this 
experience are crystallised and arranged for easy 
reference in this fully illustrated 197 page book. 





ne Information given includes a selected choice of 
motors and associated equipment both flame- 
~ proof and non-flame proof, with rating lists and 
re dimension tables. Useful general details of motor 
me : drives and maintenance are also included. 

on, ; Senior personnel associated with oil and chemi- 
“a cal industries are invited to write for publication 
we j 7765/2. 
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A 60 TON 
ARC FURNACE 


Electric steel making at the Stocksbridge Works of Samuel Fox 
has been doubled by the installation of a furnace melting 
60-ton casts. 


The contribution it has to make to industrial developments 


THE UNITED cf % : 4 ae 
can be measured far beyond the physical details of its capabilities 
and output. It will help to satisfy the ever-increasing demands 

COMPANIES UP of the engineering industries for special steels. 


This furnace has thus an important role to play in the national 
economy. It is a symbol of confidence in British industry. 


SAMUEL FOX & COMPANY LIMITED - STOCKSBRIDGE WORKS - Nr SHEFFIELD 
Associated with The United Steel Companies Limited 
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ws ote, The Czechoslovak engineering industry has a tradition of 
3 ; . more than 50 years in the manufacture of steam boilers, as seteseaeetee 
: : steam turbines, generators, as well as other accessories of SEES 
: steam power plants. 
: EE The Czechoslovak works have shown their efficiency : 
‘ in this line by numerous shipments to foreign countries. - 
% The Czechoslovak equipment is technically i 
excellent and meets all requirements. “ 
It 1s the product of the world-known firms of “ 
SKODA, THE FIRST BRNO ENGINEERING ts 
WORKS AND CKD. 
: 
a : 
Pere eteteterererere: srerereree 6: oooh oe re® watateleleleleleyeitatateteteteleleteterererersrestetstetatetetengtetererenenersseetetetetetetetetetatetetenssensnmserss’ 
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__ PRAGUE 2, VACLAVSKE NAM. 56, CZECHOSLOVAKIA) 
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You are invited to write for _ 
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Nickel has far-reaching effects on the strength, toughness, wear-resistance 
and other mechanical properties of steel. Today, so many nickel alloy 
steels are available that engineers require the fullest technical data to 
select the most suitable type for each job. 

To meet this need, we have produced a booklet, ““The Mechanical Properties: 
of Nickel Alloy Steels”, showing in detail the properties obtainable with all 
the principal alloy constructional steels. This is another example of our 
policy of producing specialised publications to aid production. 





THE MOND NICKEL COMPANY LIMITED . THAMES HOUSE - MILLBANK - LONDON : S™! 


waif 











ENGINE {NG January 27, 1956 [SUPPLEMENT] 


65 


= 
ms 









Manicure sets—a modest use of “Trubrite” 
stainless steel yet one on which we pride 

ourselves, just as we are proud of the 

surprising number of products in which LEE serve. 


Knives and cars, hairgrips and ocean liners, 
domestic appliances and surgical instruments, 
wherever you turn it is a hundred-to-one 
LEE of SHEFFIELD produced the steel. 


Manufacturers of cold rolled strip, bright drawn 
bars, wire and ‘“Trubrite’’ stainless steel , our 
output feeds the needs of many leading industries. 


A word with LEE of SHEFFIELD will solve your steel 
problems—we have the answer at our finger-tips. 





of Vheffcld 


ARTHUR LEE AND SONS LIMITED. 


HEAD OFFICE AND WORKS: TRUBRITE STEEL WORKS 
MEADOW HALL - NEAR SHEFFIELD 
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The Higher Frequency 
Vibrator with the 


SLOW SPEED pDRivE 


‘HUMDINGER’ frequencies of I@ 12,000 VPM 
can deal more efficiently with the harshest ‘mixes’. 


Equally important is the established fact that the 





flexible drives keep running week after week. 


That is why so many leading contractors have changed 











to this new Vibrator — it reduces hold-ups, in 






interchangeable Tool Heads for 


Grinding and other Duties addition assures lower vibrating costs on every 


cubic yard placed. Please write for isaflet. 


Now available for Trial, Hire or Sale. 


PETROL OR ELECTRIC 


FOR HAULING. 


HOISTING ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 


skip hoists, transporters, wharf cranes, 





general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


use A C | > winches 














ENGINI ING January 27, 1956 [SUPPLEMENT] 


67 





















wm om 
x 
_ 
mM 
_ x 
x 
| | 


ooo eoon0x0x8o °°. one-one ee 

#,°.0 srorerererotorer or orcrereteretetereens * 
neatetet eee eee ec ee ov evetotote ee” 

oe °@ SP PPP PPPS IO 


Now the BISON 


—the latest development in profile cutting machines 




















The BISON is the result of an intensive development to work from steel templates, wood templates, or drawings 
programme having as its background British —all quickly interchangeable are available for this machine. 
Oxygen’s up-to-the-minute knowledge of all kinds of 3) EXTENSIBLE CUTTING LENGTH — In addition to manu- 
gas cutting machines. facture in two cutting widths of 42” and 84” the longitudinal 
THE . cut is extensible up to any length by the addition of extra 
SE ARE ITS SPECIAL FEATURES sections of track in increments of 42”. 

I) THYRATRON SPEED CONTROL — For precise regula- 4) UP TO THREE CUTTERS — Can be mounted on the boom 
tion of cutting speed—the known essential for high quality for multiple cutting. 

cutting. 5) USES ALL FUEL GAsES—The BISON will operate on 


2) INTERCHANGEABLE TRACING HEADS — Tracing Heads Acetylene, Propane or Coal Gas. 


full details write for the BISON leaflet to the Sales Service Department, British Oxvgen Gases Ltd., Bridgewater House, St. James's, London, SW .1 














68 [SUPPLEMENT] January 27, 1956 ENG 


OF REAL 
IMPORTANCE 


to Builders ¢ Contractors 


BUTTERS BROS 


are producing a 


LIGHT MONOTOWER CRANE 


ELECTRIC OPERATION 


TRAVELLING Typr 
QUICK ERECTION 


ERING 





[ee 















This crane will prove ideal for building contracts 
Easily and quickly erected and dismantled, 
speedy operation, simple and reliable 


and the ptice will be tcally COMP MU 
A BRITISH CRANE FOR THE JOB 
with all Butters’ reputation and experience behind it 


THE FIRST OF 
THESE CRANES BUTTERS BROS. & CO. LTD., 


MACLELLAN STREET, GLASGOW, S.|. 
wal wit _— Telephone: IBROX 114! Telegrams: ‘* BUTTERS, GLASGOW ”’ 
AT TH ; ON ‘IDDLESEX 
MECHANICAL HANDLING LONDON: THE CRANE WORKS, LONG LANE, HILLINGD 


Telephone : UXBR 3925 & 228 
BIRMINGHAM: County Chambers, Corporation Street. NEWCAST! 5 Quayside 


EXHIBITION 
EARLS COURT 
MAY 9—19, 1956 
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\joining list shows the allocation of over 1000 Blakeborough power operated 


iting water valves, supplied or ordered for generating stations of the Central 
city Authority over the past few years. The majority of these valves are 
20 in. bore, and nearly half are in the 40 in. to 90 in. size range. This is one 

Only of the vast amount of valve work with which we have been entrusted 
C.E.A. programme to date, covering a wide variety of types for circulating water 
d systems, condenser services, and other auxiliaries. The many thousands of 
involved, in connection with upwards of 70 stations, represent the largest 


-ontribution in this class of equipment for the low pressure side. 


LAKEBOROUGH & SONS LTD - BRIGHOUSE - ENGLAND 


BLAKEBOROUGH 
POWER OPERATED 
VALVES FOR 
C.E.A. STATIONS 
SINCE 1948 


Acton Lane ‘B’ 34 


Agecroft ‘B’ 10 
Bankside ‘B’ 10 
Barking 'C’ 47 
Battersea ‘B’ 6 
Belvedere 16 
Blackburn 12 
Blyth 30 
Bold ‘B’ 5 
Braehead * 16 
Brighton ‘ B’ 4 


Brunswick Wharf 29 
Carmarthen Bay 33 
Carrington 27 
Castle Donington 42 
Chadderton ‘B’ 33 


Cliff Quay 6 
Connahs Quay 9 
Deptford East 11 
Drakelow 58 
Fulham 10 
Fleetwood 3 
Goldington 52 
Huncoat 16 
Hams Hall ‘C’ 22 
Ince 16 
Littlebrook ‘C’ 24 
Marchwood 20 
Northampton 4 
North Tees ‘C’ 26 
Poole 30 
Plymouth ‘B’ 6 
Portishead ‘B’ 34 
Portsmouth 16 
Rogerstone 

Roosecote 

Rotherham 

Rye House 28 
Skelton Grange 30 
Staythorpe 16 
Stella North 48 
Stella South 36 
South Denes 4 
Tilbury 31 
Thornhill 34 
Wakefield ‘ B’ 18 
Walsall 8 
Westwood 8 
Willington 37 
Woolwich 10 


* Now under South of Scotland 
Electricity Board 


BLAKEBOROUGH 
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make | 1 | (> the world’s most economical Air Compressor! 
a 


Lubromatic Clutch—hydrau- 
lically operated through a 
simple hand control—cannot 
slip or overheat—automati- 
cally disengages if oil 
pressure falls. 










Fuelmiser — regulates 
engine speed to air de- 
mand — 30% saving in 


9 
fuel consumption ——— |(=4 a. 
—reduces waste- , i 


ful unloader operation. 


Feature for feature no other compressor can match the 


Extensive research and study have gone into the design, choice of materials and 
method of construction of each machine. 


climatic conditions. In addition, a world-wide servicing organisation ensures that 
reliable and economical performance is maintained for the maximum length of time. 
Write today for details of the ARPIC range and of the ARPIC agent in your area. 


ARPIC ENGINEERING, QUEENSLIE ESTATE, GLASGOW, E.3, SCOTLAND * 





Lightweight 
channelled steel chassis — 
electrically welded for 
maximum strength and 
rigidity —stress proof three 
point suspensions. 


Permanently primed, 
positive displacement 
gear type oil pump — 
high pressure lubrica- 
tion including small 
ends at all running 
speeds. 








Every component part is engineered to 
specification and thoroughly tested for maximum efficiency under all working and 


CHAUSSEE dE BOOM, WILRIJK, ANTWERP, BELGIUM 





Ovalised 
pistons for 
uniform expansion —tin plated ‘ 
for reduced clearance giving 
safer and better ‘run in.’ 





{ 
4 


(} 
+ bow 
Body parts bonderised \ 7s 4 


; mar 
for protection against *,1 ~<a bt 
rust — spray finished in ee 


oil and weather resistant ‘°-% ~/“f/ fey 
high gloss enamel. Ramee 
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ath -cooled 


began in 1948 to build air-cooled diesel engines in large series. 
7 years after, in 1955, the oldest engine manufacturers in the 
world had built and sold 150.000 air-cooled DEUTZ diesel engines 
totalling 7.5 Million B.H.P. These equipment engines are used all 
over the world for every kind of application. DEUTZ builds air-cooled 
1 to 12-cylinder diesel engines with an output range from 5 to 
250 B.H.P. for road vehicles, rail vehicles, water craft, working 
machines in all fields of application, generotor sets for stationary 
and mobile electric and power plants. 





KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
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OFF THE SHELF.. 


~* : , - 
be 4 q | 
P | 
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FERRANTI 


DISTRIBUTION TRANSFORMERS 





ee ee 





Ferranti Ltd. can deliver from stock Off-the-shelf delivery is also available 
6.6kV and 11kV, single and three for Distribution Transforniers tothe 
phase, pole and ground mounting above specification but with low loss 
Distribution Transformers to B.E. CRS Cores, and for 5kVA, 10kVA, 
Specification—T1 (1954) throughout and 15kVA single phase 6.6kV and 
the range of standard ratings. 11kV Rural Type Transformers, 

“a 





This : 
succe’ 
costs, 


FERRANTI LTD - HOLLINWOOD - LANCS 









London Office 2 a, ee OO ee ee ek, ek ae 





FTI71/2 





SOUND in every respect . . . Checked at every 
stage ... Pressure tested against porosity and external 
leakage. Right to drawing . . . with deliveries 
ON TIME and in the quantities ordered. 


We make this a Personal responsibility. 


Call us in early on your next job and let us 


prove that our service is really sound. 


HIGH & LOW PRESSURE. 


VALVE & HEAD 


CASTINGS 


THE FARINGTON STEEL FOUNDRY 


of LEYLAND MOTORS LIMITED 
LEYLAND + LANCASHIRE 
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Polish DYSON 


TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


quicker 


and 


R.A. DYSON & CO., LTD. 
LIVERPOOL 


better 




















+ 
with 
WEIGHBRIDGES AND 


a 99 WEIGHING MACHINES 
the new 3M “PG ee 


7 
a , wii NEW DESIGNS 
: a revolution in industrial polishing— - 
& This amazing innovation by 3M Company has achieved immediate 


esuccess. Tests in all parts of the country confirm that it reduces COMPETITIVE 


costs, increases production and improves finish. PRICES 
b Ar 


E. & A. ASHWORTH LTD 


Crown Engineering Works 


STAINCLIFFE ROAD 
DEWSBURY, YORKS. 
Telephone No. 2143-4 


e3M “PG” wheel is built of over 1,000 segments of coated abrasive cloth 
t conforms to the shape of the work and quickly provides a highly 
rface ready for plating, painting or other finish. 
lires no“ breaking in” or dressing. It performs in one operation work 
mally requires several 
G6” wheel installations in many plants have already demonstrated that 
t fe of the wheels is amazingly long. Their efficiency remains 
t because fresh grain is exposed as wear takes place. You are cordially 
i demonstration of the “ PG ”’ wheel in any of the 3M centres in 
jon, Birmingham and Manchester, or a 3M engineer will call to discuss 
tions in your own factory. 











The “* PG * wheel conforms to sharp contours. 
It retains its formed shape throughout its life. 




















There are hundreds of 3M Company products 
‘ "Pp iT serving Industry They range from “ Scotch | 
INOTHER PRODUCT Boy” Industrial Tapes for all purposes fi 

COMPANY to 3M _ Adhesive and Sealer Products. BE a 
ASPHALTS, 
: ; re ; PATENT BITUMENS 
Further {details and literature available from MINNESOTA MINING & MANUFACTURING CO. LTD., p U M 2) S FTC *tTC. 

Arden Road, Adderley Park, Birmingham, 8. Telephone: East 2051 and at London, Manchester and Glasgow. 





BARCLAY KELLETT & CO.,-LTD 
BRADFORD, YORKS 





EMPIRE ENGINEERING CO. 
(MANCHESTER) LTD. , JAMES WILEY & SONS LID 


High Class Brassfinishers & General Engineers 
Makers of: — 


abit BOLTS & NUTS 
OF QUALITY 


Engines, Air Compressors, Conveyors, etc. 
Displacement Lubricators 
fi 


or 
Steam Engines and Air Lines. 
Relief Valves 
r for 
Compressed Air Units and Receivers, 
Steam Lines, etc. 
steam Driers, Oil Separators, 
Hand Pumps. 
Empire Works, Clarendon Road, 
SALFORD, 5, Lancs. 


srams : Appliances, Phone, Manchester Tel : PENdieton 2339 DARLASTON S. STAFFS. 


~ _illi 





BRIGHT NUTS 









































BLAST, STEEL 
FURNACES 


H.B. 
STOVES 


COMPLETE 
FIREBRICK 
INSTALLA- 
TIONS 


TATTERSALL 


137 Southfield-rd., Middlesbrough 

































HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R®° BARKING, ESSEX 


TELEPHONE : RIPpleway 3011-2 














— 


ARE MADE IN 

Gt MOY FRANCE CANADA & @& 
ME ORIGINATORS OF ef 
mMULTLV BELT DRIVES © 


ARE MORE 4 


2 





FRANK WIGGLESWORTH & CO. LTD. A 
'SHIPLEY 
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There's no escaping it- 
Wrought Iron is safer 


All threats to human safety are not as clearly evident 
as this one. Many daily dangers are unseen and un. 

suspected—such as the possibility of failure by 

couplings, cable chains and cage and lifting gear, 

Where equipment of this kind involves the lives of men 

and women, it is safer to specify Wrought Iron. 

Wrought iron is very tough indeed. Its shock and 
strain resistance is outstanding. Its ability to withstand 
rust and corrosion is well known. And its inherent 
susceptibility to welding is intensified by slag inclu. 
sions. These qualities add up to an all-round, long. 
term superiority to mild steel for many purposes, in 
both safety and economy—especially where wet or 
outdoor conditions are concerned. At the Midland 
Iron Works we produce Wrought Iron in strips and 
bars, and ina variety of sections, for innumerable uses, 
We will gladly send you a free copy of our Section 
Book, and our technical representative is at your 
service for consultation on Wrought Iron application, 


This nick-and-bend test piece clearly 
shows the fibrous structure of Wrought 
Iron, which gives it its high durability, 
shock-resistance and ability to absorb 
varying stresses and withstand severe 
vibrations. Wrought Iron is also 
distinguished by its ductility and 
exceptionally good machining 
properties. 





The Midland Iron Co. Ltd 


MIDLAND IRON WORKS ROTHERHAM 








serene es RTO 
ASK FOR 
PRICES 

ee Ee 

WIGGLES WORTHS 


largest makers of 
V-belt drives in 


this country. 
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the Busy Bee from G&6.C 


says— 





Production climbs "An EEFICIENCY of 791% has seceualy bese 


TUBE BOILER supplied to the 
British Admiralty 








ritis! b 
The Fraser Boiler 
can raise up 
to 10,000 Ibs. 
of steam’ per 
hour. 


when I’m around 


I’m the prototype of all good * fractionals’. Mine is the ‘ 


smooth, dependable power that drives precision plant 





the moving spirit of accurate machining. I'm the polisher’s ; ; 4} ee 
Characteristic / 
Advantages : 
i h Use ¢ Fey PREDETERMINED FUB 
inspiration, the new > of o fers. e’S a or USE OF ANY IDE" z L 
spiratic e new hope of old buffers. Life’s a grind OE EN UMANGE COST 
LESS FLOOR SPACE NEEDED 
GREAT FLEXIBILITY OF OUTPUT 


at times in engineering plant — but I'll bet a couple of thou. to F R A S E R 


WATER-TUBE 


an old brass washer they couldn't get along without me! R oO ; L & ioe 7 


Illustrated Catalogue free on request.< 









FRASER & FRASER LT 


8Y 8O0W DON & 3 


Fit G.E.C. ‘ Fractionals’ to the machines and appliances you 


BROMLEY LOwn 





make or use. They cost no more, yet give you the advantages 


of G.E.C. dependability. Available in all standard ratings, and 





with a full range of mountings 





ractitonals [| ,=s ] | 


Pressure Gauges  Calorifiers 


Water Gauges Injectors 
Safety Valves Steam Traps 
THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY, LONDON W.C.2 | Air Fittings Lubricators 


Reducing Valves Separators 
Expansion Joints Float Valves 


| 
BRITISH STEAM | 
soe : SPECIALTIES LTD. 
=== => = - BEDFORD ST. LEICESTER 
oc Also at London, Liverpool, Whiston, Bristol, 
Glasgow, Manchester & Newcastle-on-Tyne. 





























pur 
vent yee COMPRESSORS 
we wr for 
nc 
gow 2" | HIGH PRESSURES 
ween and 


gest "| SPECIAL GASES 


COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


Generai Mach. - | 
astings made to customers’ Patterns. Low Prices tor Planing, Boring, Turning, Serewcutting TD 
Our « > 


GREEN WOOD’S STANDARD GEAR CUTTING CO. LTD. DARTFORD. 


ew Bone s ? 
Obs Street, Halifax. Telephone: Halifax 5217/8 Telegrams; ‘* Gears” 
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a 
58 HAYMARKET, LONDON, S.W.1 if 
Works: Trafford Park, Manchester 7 || 
7 
LOCOMOTIVES 
om 
e Designers and Builders 
: cae at ihe Parkeale iron & ofeel b0 Lf 
* and Diesel-electric 
; Locomotives 
INSWRE ‘ In the Maintenance Shop a Town C.E.I. Heavy Radial Drilling 
HUDSW ELL, CLARKE Machine is kept busy on a great variety of work, in this 
& COMPANY LIMITED case drilling a 3” hole in a Blooming Mill Manipulator HeaJ. 
Railway Foundry, Leeds Parkgate are very satisfied with their ‘* Town "radials. 
: LONDON OFFICE ; 
e 120/122 Victoria Street, S.W.3 
oa ESTABLISHED ~ 1903 
ao TELEPHONE: 
oo Victoria 6786 FRE D * TOWN & $0 s S LTD 
. HALIFAX - YORKS 
T/l0 
[ 





We are designers and manufacturers of a full range of high-class Power Transmission Appliances 


V_set 
DRIVES 


The choice of the Machine Tool 
Industry 


ATLAS WORKS - EARLS COLNE - ESSEX The photograph shows one of our 
drives mounted on a Denham Model 


Telephone: Earls Colne 202 SS8 heavy duty centre lathe. 
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wn heating 


THE POWER/ FOR 


—. 


a oe | 


in addition to providing power for a wide variety of industrial 
purposes, Blackstone engines can provide (without the need for 
extra fuel), hot water for: 

@ Heating 

@ Low pressure steam supplies 

@ Heat processing, etc. 
An installation of this type provided all the power, lighting and hot 
water requirements at the 1954 and 1955 Bath and West Shows. 


Our Area Engineer will gladly call and explain how Lister Blackstone 
engines provide this service. 





DURSLEY, GLOUCESTERSHIRE *Phone inne 2371 Branches: LONDON + STAMFORD - 


INDUSTRY 





4 Mur 


GLASGOW 
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| 





j 
| 


RANDALRAK) 
STEEL 
STORAGE 


Reduces 
Running Costs 


Full details on request 


RANDALRAK LTD. | 


The Steel Storage 


106 Victoria St., London, S.W.1. 
VICtoria’ 3485. 


Experts. | 


Telephone : 











“KEEPS ITS DUST TO ITSELF” 


The MURAD 
DUSTLESS 
GRINDER offers 
dust protection to 
both the work and 
the worker. It em- 
bodies a dust inhibi- 
tor which renders 
unnecessary the use 
of separate dust ex- 
tractors. It is a com- 
plete self-contained 
unit and can 

placed anywhere in 
the factory to suit 
individual requirements. 











MURAD DEVELOPMENTS, LTD 
STOCKLAKE * AYLESBURY * BUCKS, 








+ DUBLIN | 





| CROSTHWAITE FURNACES 
SCRIVEN MACHINE TOOLS LTD. 

| York Street ironworks, Leeds 9 Tel.: 32411-2 

| 32, Victoria Street, London. S.W.t = Tel.: Abbey 2964 a 





DAWSON & 


HIGH EFFICHKENCY TOTALLY ENCLOSED 
POWER PUMPS 


OIL REFINERY PUMPS 
PIPE LINE PUMPS 


STEAM & POWER DRIVEN 
PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


HYDRAULIC PUMPS 
CONDENSERS, ETC. 


DAWSON & DOWNIE L™ - - 





DOWNIE’S PUMPS | 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 


Telegrams: PUMPS, CLYDEBANK 
Telephone: 2271-2 CLYDEBANK 


ELGIN WORKS, CLYDEBANK eqn 





_ [SUPPLEMENT] January 27, 1956 ENGINEERING 


> FEEL 
| CASTINGS 


| Produced by Electric Are 
Process and Modern Plant 











About 6,000 of these oily rings are 
packed into the meta! trame of 
every “ Visco” Standard Type Air 
Filter These units can be built up 
in panels of the desired air capacity 
for ventilating and air conditioning 
systems 


| oe 
| Rolling Mills - Melting 
| Plants - Engineers, etc. 


* 


We can supply MACHINED 
when required 


W. SHAW & Co. LTD. 


WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


Tetephone : Telegrams: 
341 (P.B.X.) Wellington, Middlesbrough 

















Ur fu 
ES 

Tens of thousands of ‘‘ Visco’ Air Filters are in regular use for 
the ventilation of buildings, railway coaches, electrical equipment 
of power stations, etc., and for filtering the intake air of diesel 
engines, diesel/elec. locomotives, and air compressors. 

For most purposes, our standard all-metal filter of the oil- instrumentally 
wetted type is the most efficient and satisfactory. This filter | 
consists of metal cells packed with oil-coated rings or ferrules 
which break up the air into innumerable thin streams without | Speaking » » s 
producing any undue resistance to the air stream. The dust 


' ; : ; | 
particles being relatively heavier are thrown against the oil-coated 
surfaces and retained. 




















The extreme versatility 
of the world-famous AvoMeter is not 


| 
| enough for some people in industry and 
| 
| 
| 


Iwo sections of a 12-section 
* Reciprojet’ Selt-Cleaning Air 
Filter dealing with 80,000 c.f.m. in 
a Steelworks 


in sea-going ships. At the request of 
such people, the Avo Industrial Test Set 
has been evolved. It comprises a Model 
40 Universal AvoMeter and specially 
designed accessories to extend the wide 


ranges of measurement already provided 









for in the meter itself. 


Standard Type Filter 


It is capable of dealing with 
practically all electrical 
measurements likely to be 


SELF-CLEANING FILTERS encountered in normal in- 

For cooling rolling-mill motors and other dustrial or marine use, up to 

machinery operating in very dusty situations, we 4,800 volts on A.C. and D.C., 

recommend the “ Visco” Patent * Reciprojet’ a 

Air Filter. With this the air is filtered twice and up to 480 amps D.C. or 

and the filter cells are automatically cleaned by | 240 amps A.C. 

reciprocating oil jets. This filter is used in 

steelworks and other dusty places. 
Model 40 2 sl 
Universal! List Price: 

The instrument meets the require- AVOMETER £19 : 10s. 





ments of the Air Registration nie 
Board and the Merchant Shipping INDUSTRIAL ge Fi 


1 = . e | (Radio) Rules, 1952. TEST SET 
Consult us on Air Filtration — 


- Write for a free copy of the latest Comprehensive Guide to ‘‘ Av« Instrume LD. 
phone: CROydon 4181 THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT (0, D™ 


- fines) 
Avocet House, 92-96, Vauxhall Bri : | S.W.1 Victoria 3404 (9 
VISCO ENGINEERING CO LTD. STAFFORD RD. CROYDON meee mareder- animes 


1, 
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| — 
: ’ 
BIBBY COUPLINGS 
| 
| 
| 
| 
| 
| 
| PARNELL HOUSE, WILTON ROAD, LONDON, S.W.! 
| Telagreme : COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 
if 
When you’re talking (as we are) about the biggest seamless \ 
steel tubes, the answer’s to be found in our works at Chester- 
field. Here we have a 5,000 ton piercing press that can knock 
out the heaviest of heavyweights in one punch. Solid steel 4 
billets weighing as much as 20 tons are punched, then drawn y 
and machined to final dimensions to make the famous 
Chesterfield tubes—tubes that are as strong as they’re hefty. 
OF A tube made by the Chesterfield process has no seam, no welds 
46 . and certainly no other contenders in its class in Britain. 
elas ae ‘ : ati Ghee If you want to know which is the bigger tube 
enberg Gauges and Thermometers can be supplied with Electric athe a . ax. a . 
Contacts to on fully Automatic Control or po neve alarm or in the illustration—they’re both identical. 
a devices. Pressures from | in. water to 6 tons per sq. ia. 
emperature from— 10°F. + 1200°F. 4 * e 
Catalogue Section ID on request. the biggest tubes are 
B or ee the heavyweight of the ® group 
UDENBERG GAUGE CO LTD 
- BROADHEATH NR MANCHESTER rHE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD - ENGLAND f 
R ' 
Pree Gerous. |-4 Warwick Street, London, W.I. 62 Robertson Street, Glasgow,C2. go a a eee eeeeecooooooooooooooosooocooooooooooooooos 
viemFars 4622-3 "Grams: Pyrometer, Piccy, London. dmBU7 CRC 45 
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ENGINEERS 
TO THE CHEMICAL AND 
ALLIED INDUSTRIES 


also specialists in the production 


of welded fabrications 
riveted work etc 


The two sections of a - 
Deodoriser leaving our a 
Works. Thirteen of these 
units have been supplied, 
installed and site welded 
at a new Refinery. 


Example of a Riveted 7 
Acid Storage Tank 

9° 0” dia. x 24’ 0” long 

10,200 Galls. capacity 


We invite your enquiries for supplies 
involving the use of... 


STORAGE TANKS 
PRESSURE VESSELS 
GAS MAINS 

AUTOCLAVES 
SILOS KEIRS 


PANS 
STILLS 
JACKETED VESSELS 
PIPE & VALVE WORK 
EXPANSION JOINTS 


CONDENSERS WASHERS 
HEAT EXCHANGERS 
COLUMNS 
MIXERS 


We undertake Design, 


Construction and Site 


RILEYS: 


OF BATLEY : 


Erection of Complete 
Plants or Single Units 


A. J. RILEY & SON LIMITED 


VICTORIA WORKS, BATLEY, YORKSHIRE. 
Telephone : BATLEY 657 (3 lines). Telegrams: BOILERS BATLEY 






TERRY'S sprines & presswork 


sad NO 
HERBERT TERRY & SONS LTD REDDITCH ENGLA 


[SUPPLEMENT] January 27, 1956 ENG 
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any mesh 


any metal 


any purpose 


GREY IRO 


SPHEROIDAL GRAPHITE CAST IRON 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY. covan.GLAascow 


TELEGRAMS: CLYFOUNDIC GLASGOW TELEPHONE: GOVAN 








ngs and 


This one’s easy — but when it comes to designing special 

presswerk for a specific job we’ll gladly help you out. We’ve had 

nearly a century of experience in this direction ; designing and turning 
out these parts by the million, and as accurately as if we ' 


watch-makers !_ Our expert knowledge is freei, .t your service 








~——_—_——_— 
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ass = aa 


SENIOR PROJECT ENGINEERS = $ ria 


LOCKHEED HYDRAULIC BRAKE CO., LTD,, LEAMINGTON = mn 
SPA, have a number of vacancies for Senior Project Engineers. = aft op T 





i 


NGINEER required for mass | 
ELOPMENT ond eering works in North 































































































































uction oe and processes are of a BRITISH THOMSON-HOUSTON = f Applicants should possess an engineering degree or be eligible . 
ature cove , the main, machining, | COMPANY, LTD. = or membership of a recognised engineering institution and have wry 
varied wecembly 2 pection and the appoint-{ — = had about 5 years engineering experience preferably in the auto- a8 
Cm with a view | mage man a There ts a vacancy in the Research = mobile field. In addition they must have drive, initiative, a ’ ' 4 
i sion quality 0 . | - , - > for ¢ = : > * . ? ens . , . 4 ’ 
mobos of * a {be about 35 years of age, ENGINEER, qualified in cither ‘Hlectrical = flair for original design, and the ability to direct the requirements . 
aphiave bad good technical and practical experi: | or Mechanical Engineering to H.N.C. level, | = of development testing. / 
4 possess initiat = —o ae preferably with some draughting experience, = These are senior appointments and the commencing salary . 
for experimental work *S ssistance. Some know- | to assist in the Development and Engi- = will be commensurate with experience and qualifications. . Pade 
ven guidance anc | neering of Laboratory projects. Their wide = Appli : : : . . 
Cine of electricity desir able, ahi anette | variety demands a corresponding breadth ~ f ST meee in strictest confidence, should give full details 
jon is per! nt for a suitable appics f interests. ss of qualific s, experience ; . » to: ; 
oe peald derive usiderable satisfaction and | 7 hupllcents are invited to write to | = : — > re ead — he ld, with salary, to: = ’ ta Pe 
interest from the wor | THE DIRECTOR OF RESEARCH = PERSONNEL OFFICER, = uy ep tPA 
the Company is old established and operates ad | BRITISH THOMSON-HOUSTON CO. = LOCKHEED HYDRAULIC BRAKE CO LTD = 7 a 
jon scheme es /TD., GBY, giving details of their age, | a , . med “ id = : “* 
Pepi in nfide cot ee 0S ee } neg and experience, quoting | = TACHB ROOK ROAD, LEAMING TON SPA. K 49 = ; 4 
experience, qualifical ee BOX K | reference GP. J 078 = = 
No —— ls please —BOX K 1, Offices | TULUM TET TATE : bs 
of ENGINEERING : f 
| | iy oie, Gee gy Fe 4 : 
“a | PILKINGTON BROTHERS LIMITED, who are PLANNING ENGINEER. : 
ve largest manufacturers of plate and — — = . i ’ 
RMUTIT M | sheet glass in the British Commonwealth ALLEY & MACLELLAN (POLMADIE) LTD., . . 
THE shoes U ; co “gg | and employ ye than 20,000 persons, GLASGOW, 58.2, o_o services of a fully J 
leading water treatment Engineers, have a vacancy for a tals th eaeadan 7 
| WRITER, Junior, for Technical Publications Department; Male, | HEAD OF THE! TECHNICAL | PLANNING ENGINEER. He must have first P 
| 21/25, preferably with mechanical engineering training or background. DEVELOPMENT DEPARTMENT. | “888 experience in modern production methods in ' Fee F 
Must write good English and preferably have had experience in technical } This is a new appointment necessitated | medium/heavy machine shops and be capable of : "4 
| writing in Industry or in Services. Good salary paid in accordance | by the large number of development | working on own initiative. 
with age and experience. Five-day, 374-hour week. Pension scheme, projects in hand. It is intended that | APPlicants should have a good general education ‘ § 
Sports and Social Club. | the man selected should take charge of | and preferably possess a National Certificate in either ‘ ; 
Applications, in writing, to :— the development of new processes and the | Mechanical or Production Engineering. 
PERSONNEL OFFICER. radical improvement of existing ones. |, This is @ key position in the organisation and for 
PERMUTIT HOUSE. | There are ample technical resources the right man will provide an excellent opportunity it ef 
GUNNERSBURY AVENUE | available and the Company spends large | for —— to a higher position in the company, - 
CHISWICK, Wd > x 1se | amounts on development work. Appli- | The post is superannuated after a trial period and 4 
cants must have a good Honours Degree | carries a good commencing salary. ‘ ' 
in engineering, physics or chemistry. | Sarid in writing giving full particulars to the ; 
They must also have a flair for develop- | POLMADIEY A ey nn 
= anata , 5 aan saa ment work, and the enthusiasm to see a | \*°’* " 9 C BOWES & LET, GLASG ed) e 
= ae Applications will be | 5-2: 71 ‘ 
DRAUGHTSMAN (JUNIOR) urgently required | CIVIL. ENGINEERS, versed in the design Sek ae ton eae ee 
by W. CHRISTIE & GREY, LTD., 4 LLOYDS | of reinforced concrete floors and roofs and familiar development work in industr pel goo a 
AVENUE, LONDON, E.C.3. Very interesting and | with various types of cladding for large electricity University. The Company is repared , ! 
varied work. Five-day week. Salary not less than | generating stations fired by fissile fuel and nuclear to offer a Service poe Md ps an INTERNATIONAL AGENCY requires ' 
AES.D. rates. Saturday mornings voluntary at | energy, required by firm of Consulting Engineers in attractive salary “to the right man. | BORING ENGINEER for Middle East to plan ’ 7 
overtime rates. Bonus and luncheon voucher Manchester.—Apply in writing to KENNEDY The Company © operates contributory , Bes de. . 
scheme operating.—Apply in writing or telephone | AND DONKIN, 64, ROYAL EXCHANGE, MAN- Superannuation and Widows Pension and direct the drilling and development of ground 
ROYal 7371. K 131 | CHESTER, 2. K 129 Funds. All applications will be treated | W#ter supplies. Must be widely experienced in 4 
page| and should be addressed | water well drilling and production development 
| to the GROU P PERSONNEL OFFICER, chni ~ » . 
ee a PILKINGTON BROTHERS LIMITED, airman ard yon operation and maintenance of 
THE GLASS WORKS, ST. HELENS, | ™odern deep well pumping installations. Must be 
LANCASHIRE. J 956 | able to draw up specifications of plant and equipment 
P and to prepare programme estimates. Salary and —s 
Draughtsmen, Draughtswomen and Tracers — Mechanical | allowances in accordance with « ; 
lo 2s . qualifications and ’ 
En ~ ee . | experience Apply in writing for application form 
gin ring. A PUBLICITY MANAGER to BOX K 161, Offices of ENGINEERING ‘ 
. ~~ : nef is to be appointed by an important firm thi 
For Engineering Consultants. Positions are permanent, pen- in the field of building pee pre monk 
sionable, with five-day week. Free lunches. Basic Salary above aouk lowe gma of beanaen ‘ 
A.E.S.D. minimum rates, plus profit sharing scheme. pete pr: Rg gp age ALD | An excellent. opportunity is offered to 
$ oF : : : ; erat | YOUN NIVERSIT 
Phone or write, giving details of previous experience, to the the preparation and supervision of to ae aaudan ta” sone _ hd 
ee ere i Hi ; 3 case : printed matter, exhibitions, editorials, management appointments The Ad- 
PERSONNEL OFFICER, EWBANK & PARTNERS, LTD., ete. — salary dependent upon } vertisers are an industrial Company of 
10/11, GROSVENOR PLACE, LONDON, 8.W.1. 200 YARDS ee“ eae ee — standing and would consider applications : 
DE P a on 7 _ 16 ,P-& wit } t pro- rom men up to 28 years of age who are 
HYDE PARK CORNER. SLOANE 0486. G 630 Gasive _stvencment BOX J 962, alert and ambitious and willing to take ‘ , 
saese RNS. responsibility A salary up to £1000 per 
| annum is offered and first rate prospects 
- ee a = ee | Full details of qualifications and experience 
‘ } should be sent in confidence to BOX 
K 137, Offices of ENGINEERING. 
JUNIOR DRAUGHTSMEN REQUIRED | DRAWING OFFICE CHECKER wanted for . 
WHO HAVE COMPLETED NATIONAL | Machine Tool and Sheet Metal Machine Drawings. — | ' 4 
a for detail work on pressure vessels, | EXECUTIVE ENGINEER oneln Cae LTD., 359, EUSTON ar 
clumneys ductwork, and oil storage tanks, etc., si te a “, 3 . 2! 
state age, salary, etc Five-day week, pension | nee * ? = 
— London, E.3, area.—BOX K 134, Offices | BRANDT & O’DELL, 
Sea | CONSULTING ENGINEERS, 
GROSVENOR GARDENS HOUSE, 
CHIEF DESIGNER fir new company manufac- | VICTORIA, S8.W.1. . 
Good pr ieee Ooo Bs. Spee Croydon area, | Applicants to be not less than 35 years SIR W G ARMSTRONG WHITWORTH . 
por tr . vy " inity of becoming director. | of age, Surveying, and Building in ‘ . | : 
era a «SOX K 06, Ofices of | general. Capable of controlling and ‘ 
’ managing Field Teams and Drawing r 
Offices. Excellent remuneration. AIRCRAF T LTD 
T | Apply in writing in first instance giving ’ ; 
yoounoon FOREMAN required for service | full particulars and salary required. 3 
ing in ee ue’ Company engaged in light engineer- | G 626 { - TS ( ‘9? ‘ 
w be — Midlam Applicants must have had | ; & ‘ 
perentie “4 Ars prac — experience excluding | : ” 
eship. First-class knowledge of grinding | , 
PPraions sentis! Applicante with supervisory | RESIDENT ENGINEER required on Tyneside for| |] 1, DEPUTY TO CHIEF DYNAMICS ENGINEER 
bute “ per ence will receive preference. | civil engineering and building work in shipyard | A vacancy exists for a Senior Engineer as a Deputy to the Chief Dynamics 
a dete ion carrying high salary, | reconstruction. Possibility of long term employment | Engineer of a major organisation in the Guided Weapons Industry 
Applieatiows piving full ane Siete See Schemes.— | for man with good experience. Apply, stating age, | Applicants must have completed an apprenticeship with a well-known firm and 
of ENGINEERIN letails to BOX J 970, Offices qualifications and experience and salary required to } should have a minimum of five yeers’ experience on Research or Development work i % 
BOX J 964, Offices of ENGINEERING wreferably with some experience of vibration or climatic testing 
I 
' Qualifications should include an Honours degree in Electrical or Mechanical ‘0 
— ae Engineering, and some experience in taking charge of technical personnel is 
: —— al ap ani essential. 
The salary scale will be commensurate with the high degree of responsibility 
—-— associated with this post 
— | 
| 
2. TECHNICIANS 
| . ‘ 
COAL PREPARATION Two Technicians are required for Dynamic and Climatic investigations which e 
cover a wide variety of problems. 
SALES MANAGER The essential qualifications required are a degree in Electrical or Mechanical 
Engineering or its equivalent, and one to three years’ practical experience in this 
‘ ations are invited in the Chesterfield Office of The Birtley type of work ; , sie ieee , , 
Ir y Limited for the post of Coal Preparation Sales Manager. ctl ns copies ter civeneenaat together with attractive salaries anc 
; applicants should already be in close contact with Excellent working conditions and amenities are provided, and an attractive 
D land Area levels of the N.C.B., and possess up-to-date superannuation scheme is in operation. 7 
, ein Coal Preparation. Salary according to suitability and | All replies should be addressed to : 
‘ons. Applications should be addressed to : TECHNICAL APPOINTMENTS OFFICER, 
THE SECRETARY, SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
4 THE BIRTLEY COMPANY LIMITED, BAGINTON, NR. COVENTRY, 
: ; mn ; 
BIRTLEY, Co. DURHAM Quoting reference ARM/TAO. 
stating age, qualifications and salary required. K 64 ; as 
i ‘ 
—— 
| Classified Advertisements continued on Page 106 s 











BRITISH CELLOPHANE LIMITED, BRIDGWATER, SOMERSET, 








seeks 
SENIOR AND JUNIOR DRAUGHTSMEN, for both PERMANENT AND 
TEMPORARY appointments, for work on machine design and chemical plant layout. 


Applicants should possess at least O.N.C 


and have had three years’ shop experience. 


Five-day week, Pensions Fund scheme for permanent appointments. Ref. No. E44.Eg. 


THE TEMPORARY appointments are for 
notice and include generous subsistence allowances, } 


duration, subject to three months 
and periodic home return rai) fares 


ESTIMATOR (PERMANENT). 


Applicants 
apprenticeship and have technica] education up to O.N.¢ 


a period of approximately two years’ 


have served an engineering 
standard. The work involved 


should 


wil] be on the preparation of material and labour specifications in connection with engineer- 


ing work, electrical estimating experience an advantage 


ASSISTANT ENGINEER, AGE 2330 (PERMANENT). 


Ref. No, E46.Eg 


Applicants should have 


an honours degree in mechanical engineering and have had some practical works experi- 


ence 


and other plant. Ref. No. E45.Eg 


ASSISTANT ENGINEER, AGE 2550 (PERMANENT) 


a university degree and have works experience, or be an A.M.I.Mech.E 


The duties will be on development, improvement and maintenance of chemical 


Applicants should have 
The duties will 


be on development, improvement and maintenance of plastic films extrusion plant and 


ancillary equipment. Kef. No. R43. Eg 
Write to the PERSONNEL OFFICER, 
and quote Ref. Nos. as indicated 


SIMON-CARVES, MINING DIVISION, invite 
applications from 
EXPERIENCED ENGINEERS capable of super- | 
vising the complete erection and commissioning of 
all types of colliery winding and surface equipment, 
to fill posts as Kesident Site Engineers on large 
scale Colliery construction and reconstruction 
Candidates must be qualified electrical and mechani- 
cal engineers with previous erection experience, } 
Salary according to experience and qualifications | 
plus adequate out allowance.—Apply stating age, | 
experience, previous employers and quoting reference | 
BU.4 to CONTRACT LABOUR OFFICE, SIMON- 
CARVES, LTD., CHEADLE HEATH, STOCK- 
PORT, CHESHIRE. K 33 


Expanding engineering company near Lake District 
offers good scope to 
A DRAUGHTSMAN prepared to use initiative 
in the design and development of either coal mining 
machinery or earth moving machinery. Previous | 
experience of these kinds of machinery is desirable 
but experience of medium or heavy general engineer- | 
ing may be acceptable. Good conditions. Pension 
scheme. Assistance with housing.-Apply DIS- 
TINGTON ENGINEERING COMPANY LIMITED, 
P.O. BOX 


5 


an 


WORKINGTON, CUMBERLAND. | 
K | 
| 


| with good prospects of expansion. 


stating full particulars and salary required, 
J 912 


ENGINEER— AGE 30-35, to manage a small works 
Must have 
experience of training and managing men, ingenuity, 
a tidy mind and ambition, with a liking for tackling 
production problems. Starting salary £1200 to 
£1500. District South Yorkshire. Apply by letter 
to the SECRETARY, SAMUEL OSBORN & CO., 
LIMITED, P.O. BOX No. 1, SHEFFIELD. K 80 


TANGYES LIMITED. 


GENERAL WORKS MANAGER. The Company 
wish to appoint a Senior Executive Engineer, who, 
having proved himself suitable, will be capable, after 
a period, of taking over the general control of the 
Works including large iron foundry on the retire- 
ment of the present General Works Manager. Appli- 
cants should have wide experience of modern 
machining and assembly methods, Planning and Time 
Study for both batch and one-off production and 
labour control. Lron Foundry experience an 
advantage. The position offers excellent prospects. 
Pension Scheme available. 
be considered in strict confidence, must give details 
of Technical and practical training, past employment, 
age, etc., to be addressed to the ASSISTANT 
MANAGING DIRECTOR (ADMIN.) TANGYES 
LIMITED, CORNWALL WORKS, SMETHWICK, 
BIRMINGHAM. c 26 








of draughtsmen 
priate Higher 
Fund and Profit-Sharing Scheme 
available for married men. 


the STAFF MANAGER, IMPERIAL 








MECHANICAL ENGINEERING DRAUGHTSNEN 
and 
CIVIL ENGINEERING DRAUGHTSMEN 
IMPERIAL CHEMICAL INDUSTRIES LIMITED BILLINGHAM DIVISION 
offer attractive salaries in respect of several vacancies for each of the above classes 
Candidates must possess as a minimum qualification, the appro- 
National Certificate or its equivalent. 


Financial assistance towards removal expenses 
Without commitment, write for Application Form to 


BILLINGHAM DIVISION, BILLINGHAM, CO. DURHAM, quoting reference U.12. 


Participation in Staff Pension 


CHEMICAL INDUSTRIES LIMITED, 


G 633 














ENGINEER. 


Experienced engineer required for a senior post 
on a large copper mine in Northern Rhodesia. 
Applicants should be between 30 and 40 years of age 
and should hold a B.Sc. Degree 
equivalent professional qualitications 

They should have had considerable practical 
experience, preferably in Mechanicai Engineering 


in Engineering or | 


in the mining field although experience in other | 


branches of engineering will be considered. 
Previous experience in an administrative 
executive capacity is essential. Basic salary 
depend on experience and qualifications 
also a cost of living allowance currently £70 per 
annum, a bonus based on the prosperity of the 
industry and which is at present in excess of 70 per 
cent. of basic salary and a pension and life assurance 
acheme. A house with basic essential furniture is 
available at a nominal rental, Leave is at the rate 
of 55 days per 
three years. Free passages to Northern Rhodesia 
for successful applicant and family are provided 
Reply giving details of age, experience, marital 
status, together with copies of testimonials, and a 
recent photograph to R.3 MINES EMPLOYMENT 
DEPAKTMENT, SELECTION TRUST BUILD- 
ING, MASON'’S AVENUE, COLEMAN STREET, 
E.C.2 J u74 


or 
will 


There is | 


annum and can be accumulated for | 





FIRST CLASS 
ENGINEER 


Required, 
must be experienced in 
Wire Mill Practice. 

Degree in Mechanical 
equivalent. 

This is a senior Staff appointment 
ideally suited to man 30/40 years of age 
requiring interesting, progressive and 
permanent post carrying a_ four-figure 
salary. Applications in writing giving 
details of age, education, experience, 
salary required, and when available to: 


RICHARD HILL LIMITED, 
NEWPORT WIRE & ROLLING 
MILLS, 
MIDDLESBROUGH. 


Steel Rod and 


Engineering or 

















applications will be welc 


qualify professionally 


pensionable 
prospects in an expanding fleld 


Apply in writing stating age 


PERSONNEL MANAGER (M.15) 








JOHN LAING AND SON LIMITED 
invite applications for the following technical staff vacancies resulting 
from promotion and expansion at the Research and Development 
Centre, Boreham Wood, Herts 


CHIEF MECHANICAL DESIGN ENGINEER. 


In charge of Mechanical and Electrical Design Department. Preferably 
Chartered Mechanical Engineer, and an additional electrical qualification 
desirable Adequate general engineering experience with specific 
design work on medium heavy plant and equipment Age 30-50. 
Considerable opportunity for original design in a very wide fleld, together 
with general consultati services to the Company and its subsidiaries 
Applicants must be adaptable and ready to tackle a wide variety of 
problems F 


SENIOR MECHANICAL DESIGN ENGINEERS. 


Qualifications and experience similar to the above though leas 
advanced Age 28-50 
ASSISTANT DESIGN ENGINEERS 
AND DRAUGHTSMEN. 

Experience of mechanical design and detailing is desirable, but 


omed from graduates 
Age 21 upwards 

The above posts are on a permanent basis, and are progressive and 
rhe work is varied and interesting and holds attractive 
Five-day wee 

Canteen and Sports Club facilities 

jualifications, and salary expected, to 


BUILDING ANDCIVIL ENGINEERING CONTRACTORS, LON 
N.W.7 


and those seeking to 


JOHN LAING & SON LIMITED, 
DON, 
J 765 














Applications, which will | 


[SUPPLEMENT] January 27, 1956 ENGINEERING 





























covering diverse fields 
ENGINEER and DIRECTOR. 


Essential 


be considered. 





STREET, LONDON, E.C.3. 








DEPUTY CHIEF ENGINEER 


THE CHAIRMAN of a large organisation engaged in LIGHT EN«G| 


DEPUTY CHIEF ENGINEER. 


To a successful Deputy there will be prospects of early promotion ; 
The DEPUTY CHIEF ENGIN 
be required to lead and co-ordinate a number of specialist engine: 
each of outstanding ability in its own sphere. 


qualifications are an honours degree 
membership of one of the leading professional institutions and high « 
industry, academic work or Government service. 
or in Government service, it is essential that the applicant should hay 
good industrial experience at an earlier date. 

The appointment is suitable only for a man with wide engineering inter: 
knowledge, creative capacity, judgment, and enthusiasm, and ability to 
lead, work with, and inspire scientists and engineers. ) 
in any narrow specialised field will not be of great advantage. 
years but applicants with extraordinary qualifications outside this 


Applications will be treated in the strictest confidence by the Chairman an 
communication will be made to any other person without the applicant's 

Total emoluments will not be less than £5000 per annum. 

Applications in writing, marking envelope “ DCE,” to 146, LEAD! NHALL 


cs 
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wishes to appoint a aie 


CHIEF 
EER will 
< teams, 


in 


engineering physies 
inding in 

If now engaged academically 
© obtained 


sts and 

organise, 

Marked technological ability 
Age range 40/45 


age range will 


1 no 
permission, 
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NEW RESEARCH LABORATORY 


IMPORTANT 
| APPOINTMENTS 


eee 





Powers-Samas Accounting Machines, Ltd. (one 

| of the Vickers Group of Companies) is expanding the 
| resources of its Research Division for the develop- 
ment of electronic data processing equipment, 
| punched-card machines and allied devices. A new 
| Research Laboratory is under construction at 
| Caterham, Surrey—and until its completion the staff 
appointed will work at existing establishments in 
Croydon and Crayford, Kent. 


| The appointments offered provide scope for both 
| senior and junior staff. Salaries will be competitive 

and in accordance with qualifications and experience. 
Applications are invited from:— 


1. Honours graduates in physics or engineering 
for a wide range of research and develop- 
ment work on electronic computors and 
associated equipment. 


9 


Engineers with Higher National Certificate 
for development and design work on 
electronic computors and associated 
equipment. 





3. Juniors possessing evidence of the necessary 
scholastic and technical ability who wish 
to continue with studies for higher 
qualifications. 


j 

} 

| 

| 

| 

| 

} Applications, with details of previous experience 
| and qualifications, should be sent to THE 
| PERSONNEL MANAGER, POWERS-SAMAS 
| ACCOUNTING MACHINES, LTD., CROYDON. 
G 628 
| 

| 


REQUIRED. 

TWO ASSISTANTS IN DESIGNS OFFICE 
of newly-formed and expanding company engaged 
in nuclear engineering. Drawing office experience 
essential. Formal qualifications are secondary to 
experience and a flair for mechanical design in the 
fields of light and medium engineering. Applicants 
| should be adventurous in outlook and prepared to 
| work as member of small enthusiastic team. Excellent 
| prospects. 
| K 82, Offices of ENGINEERING, giving a brief outline 
of experience and salary required. Location of 
| work, 15 minutes from London Bridge (S.R.). 


AN ASSISTANT ELECTRICAL ENGINEER 
is required for investigating the electrical problems 
encountered in an integrated Lron and Steel Works 
possessing its own generation and distribution 
system. 


-| Applicants should be graduates between 23 and | 


| 30 years of age. 
| Applications to: 

THE CHIEF ENGINEER, 
WORKINGTON LRON & STEEL COMPANY, 
MOSS BAY, WORKINGTON, CUMBERLAND. 
Please mark your application ‘* PERSONAL.” 

J 986 


| 
| 


Those interested should write to BOX | 








































A Public Company require the services of an 
ENGINEER GRADUATE. The situation js the 
first of its kind, and the work on which the SUCCERefy) 
applicant would be engaged would be very varied, 
Qualities such as personality, versatility and 
ability against a broad scientific education with some 
practical experience would meet our requirements — 
Apply BOX J 928, Offices of ENGINEERING. 


SALES ENGINEER (TECHNICAL i 
immediately by British affiliate of = ae 
company to operate in the Birmingham ares: 
candidates should be capable of discussing technical 
problems in association with various processes met 
with in the fields of metal working, electronics and 
ae cea sound technical 

up to B.Sc. standard, progressive out 

sales ability and pn appearance ny Bases} 
requirements: the position offers scope for advance 
ment within the organisation and provides interest 
technical sales work. Write, giving full camel 
details and industrial knowledge, also state 
required and whether owner of a car, to ACHESON 
— LTD., 18 PALL MALL, LONDON, 
8.W.1. Ki2 


Opportunities in 

LOW TEMPERATURE ENGINEERING. 
Applications are invited for appointment as 
DEVELOPMENT ENGINEERS 

to undertake interesting projects, involving 
thermodynamics, heat transfer distillation, 
and covering the technical design and 
operation of plants. The projects are con- 
cerned with the production and distribution 
of oxygen, nitrogen and argon as gases or 
liquids. 

Applicants should hold an Honours 
Degree. 
For people joining the Company from 
outside the North London area, it is of 
interest that the Works is within easy 
travelling distance of North London resi- 
dential areas, verging on the Green Belt of 
Middlesex and Hertfordshire, and on 
Epping Forest. FULL ASSISTANCE 
TOWARD THE PURCHASE OF HOUSES 
WILL BE GIVEN TO SELECTED 
APPLICANTS AND REMOVAL AND 
LEGAL EXPENSES PAID. 
Applications, fullest possible 
information of qualifications and experience 
to: 


giving 


The Personnel Manager, 
BRITISH OXYGEN ENGINEERING, 
LTD., 

ANGEL ROAD, UPPER EDMONTON, 


LONDON, N.18. J a6 











HAVE THE 
. 


Position would carry staff status. 


essential, 
Applicants should write to:— 


and experience. 


on merit. Permanent positions. 











HAWTHORN LESLIE (ENGINEERS) LTD., 


ST. PETER’S WORKS, NEWCASTLE - UPON - TYNE. 
FOLLOWING VACANCIES : 
TURBINE SECTION OF THEIR DRAWING OFFICE 
SENIOR DRAUGHTSMAN i 
to take full charge of the turbine section of the Drawing Office, respon=!? 
only to the Chief Draughtsman—applicant must be fully experien 
the design and details of modern marine turbine propulsion mac! 


DRAUGHTSMEN 


previous experience in turbine detail work an advantage, 


THE CHIEF DRAUGHTSMAN 


stating age, and full particulars of their technical and practical 


Starting salary according to qualifications and subsequent adv! 
Staff Pension Scheme. 





IN THE MARINE 


} t 
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pNGINEE 


| 
25 35, required by progressive | 
nace ug aluminium products. | 





comp - 

‘ izh practical experience 
ogee Higher National Certificate 
wie I Excellent prospects for | 

= itive who has had good 


1 n confidence to LABOUR 
“ENI ROLLING MILLS (ALU- 
yu LID IMSDOWN, ENFIELD 
MINIUM X.g tails and salary required 
I DDLESEX, gi 








| 





g SON LTD., ENGINEERING 
wm. CORY gi RTMENT. 
El H, KENT, 
require lowing staff: 
DRAUGHTSMA 


N. 

JUNIOR DRAUGHTSMAN. 
f | with experience (but not 
D rging Plant and Equipment, 
Cranes, lugs and Barges, and General 
g on River Thames. Pension 
me.—Apply in writing stating Age, Qualifica- 
come, Experience { Salary required K 63 


Applicants pre 
essential) in Coal 


comprising 


n with world-wide interests 
Wish o recruit a 
QUALIFIED MECHANICAL 
‘330 fer appointment as an 
vithin their Production Division. 
unt will become a member of | 
ind should be capable of 
leg f responsibility within 
is an attractive opportunity for 
The Organisation is expanding and 
nteresting one.— Reply, stating full 
ialifications and experience to 
of ENGINEERING 


4 well-known Orga 
‘ 


YOUNG 
ENGINEER, ax: 


jssistant Engineer ¥ 


The successful apy 


a mahageme nt 
accepting a hig! 


34 vears, This 





NEW RESEARCH LABORATORY | 


IMPORTANT APPOINTMENTS 
FOR 
ENGINEERS. 


POWERS-SAMAS ACCOUNTING MACHINES, 
LTD. (one of the Vickers Group of Companies) is 
expanding the resources of its Research Division 
for the development of electronic data processing 
equipment, punched-card machines and _ allied 
jevices. A new Kesearch Laboratory is under 
onstruction at Caterham, Surrey—and until its 
completion the staff appointed will work at existing 
establishments in Croydon and Crayford, Kent. 

















Appointments, which will be at competitive 
alaries, and in accordance with qualifications and 
experience, are offered to 


1. Engineers with graduate or equivalent quali- 
fications for research and development work on smal}! 
omplex mechanisms associated with punched card 
accounting systems 





2. Engineers with a sound technical background 
and ability to analyse complex mechanisms and to 
effect practical and economic improvement. 


Applications, with details of experience and | 
jualifications, should be sent to THE PERSONNEL | 
MANAGER POWERS-SAMAS ACCOUNTING | 
MACHINES, LTD., CROYDON G 629 


AFRICAN EXPLOSIVES AND CHEMICAL 
INDUSTRIES LIMITED 





pplicat ‘ ted for appointments at the | 
Fact ries and Research and Consulting Engineer's | 
Departments of the above mentioned Company in | 
the Union of South Africa 
' | 
The Company's three main Union factories are | 
located near Johannesburg, Cape Town and Durban 
r tive 
Vacancies ¢ } 


PLANT AND LABORATORY. 
CHEMISTS with Chemistry or Chemical 
Engit y qualifications 

2) RESEARCH CHEMISTS with _post- | 


| 
gradu ications in Chemistry or 


Physics 

MECHANICAL AND ELECTRICAL 
ENGINEERS, preferably with not less 
than two years experience since graduation 

i) INSTRUMENT ENGINEERS with Elec- 
trical (1 Current) or Chemical Engineer- 
ig ms and maintenance and/or 


desig 


: nee in industrial instru- 

wuta 

Farther i and application furms can 

; “rian e H. W AHRENS, AFRICAN 

LIMITE IVES : CHEMICAL INDUSTRIES 

* i ED, RIAL CHEMICAL HOUSE, 

LILLBANE ON. S.W.1. G 634 | 


‘CAL MAINTENANCE, 
! for a medium-sized plant 

lence of preventative main- 
installation of plant desirable. 

state age, experience, quali- 
equired.-BOX K 103, Offices 





SENIOR DEVELOPMENT ENGINEER, respon- 
ve tor Technical Development 

k on heavy Crawler Tractors 
ent for use in earth-moving 
ses. Age preferably between 
qualifications, degree in 

ng or equivalent, and/or 
of professional Institution. 

ff and organise testing pro- 
retation of design problems. 
ntributory Pension and free 
ne operating.—Write in first 
tails of qualifications, experi- 
required, to PERSONNEL 

FOWLER & CO. (LEEDS), 
ROAD, HUNSLET, LEEDS, 
K 126 


and Experir 
and auxilia 





erammes 
Staff 


anid 
app t 
Life deenee 
stance giv 


enor, age 


MANAGER. 
LTD, LEAT! 
10. 











956 [SUPPLEMENT] 


HYDRAULICS. 


R Glasgow — firm specialising in 
Centrifugal 


Pumps of all sizes and types has 
vacancies for 
SEVERAL YOUNG MEN INTERESTED IN 
HYDRAULIC DESIGN AND DEVELOP- 
MENT. Candidates should have 
University degree or Technical College diploma 
standard, should have served an Engineering 
Apprenticeship and should have completed, or be 
*xempt from, National Service. 
an advantage 
Good salary depending on qualitications 
Scheme available. These openings offer excellent 
opportunities for advancement as experience is 
gained to a man with initiative able to translate 
his ideas into practical form 
Applications stating training, experience and 
salary expected, should be addressed in writing to 
1410 WM. PORTEOUS & CO., GLASGOW. K 104 


SENIOR ENGINEER required to assume 
overall responsibility for mechanical engineers in a 
large electronic engineering laboratory. Applicants 
must have experience of small mechanisms, chassis, 
and structural work and be fully aware of design 
requirements for mass production of high grade 
equipment. A.M.1.Mech.E. or equivalent. Age 30 
to 40 years.—-Please reply, in contidence, giving 
full details to BOX K 136, Offices of ENGINEERING 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, 
METALS DIVISION. 
Vacancies exist for 


ENGINEERS 


Senior plant design Engineers to co-ordinate 
the design and development of special- 
purpose plant, services and facilities in 
connection with work on the Guided 
Weapon project. Qualifications necessary 
are a university degree in Engineering or its 
equivalent and several years of this sort 
of practical experience, 
and 
Junior Engineers to assist in the running 
of engineering workshops, the organising 
of plant maintenance and the placing of 
sub-contracts in connection with work on 
the Guided Weapon project. Qualincations 
necessary are H.N.C. or equivalent and 
several years of practical engineering 
experience in this field 
ine posts attord interesting work in 
pleasant surroundings with good salaries 
and conditions of employment. After join- 
ing the staff, married men will receive a 
reasonable refund of removal (including 
travelling) expenses, and facilities are 
available in approved cases for loans for 
house purchase, and advancement of legal 
charges. 
Applications should be addressed to 
GSM, SUMMERFIELD RESEARCH 
STATION, KIDDERMINSTER, WORCS. 


K 125 


BRITISH PETROLEUM COMPANY 

has immediate vacancies for 
CHEMISTS, CHEMICAL ENGINEERS AND 
MECHANICAL ENGINEERS for work in their 
United Kingdom Refineries and at their Research 
Station at Sunbury-on-Thames. Applications are 


| invited from men with first or second class honours 


degrees or equivalent qualifications and who have 
fultilled National Service obligations Previous 


industrial experience desirable, but not essential. | 
| Age, preferably not above 33. 


Salaries within the 
range £650 to £1300, according to qualifications and 
experience. Excellent working conditions. Non- 
contributory Pension Scheme.—Write, giving full 


| details QUOTING H.3297 to BOX 7913, c/o 191, 


GRESHAM HOUSE, E.C.2. 


G 565 


DRAUGHTSMEN, senior and Junior, with 
general engineering experience are required for a 
large Plate Glass Works. The work includes 
plant layout, both heavy and light, design of special 
purpose machines, provision of building and services 
and the modernisation of existing machinery and 
plant. 

The office is of medium size with about thirty 
persons, 80 that each and all get a good variety of 


jobs. There are opportunities for promotion for | 


those who show an interest and aptitude for pro- 
duction work. 

Write giving age, qualifications and experience to 
the CHIEF ENGINEER, PILKINGTON 
BROTHERS, LIMITED, COWLEY HILL WORKS, 
ST. HELENS, LANCASHIRE K 107 


training to | 


| OFFICER, PHILIPS BALHAM WORKS, LTD., 
A.M.1.Mech.E. is | 


Pension | 


PHILIPS ELECTRICAL, Resistance Welding | 

Department 
AN ELECTRICAL ENGINEER, HNC. Min-| 
imum qualifications, some industrial experience 
preferably on Electronic Instruments, is requirec 
for work on Electronic Timers. Salary according to | 
qualifications and experience. —Apply PERSONNEL 





45, NIGHTINGALE LANE, LONDON, 8.W.12 
K 117 


Well-known Midland aero engine company requires 
MECHANICAL ENGINEERING DESIGNERS 
AND DRAUGHTSMEN to join teams on various 
aspects of engine construction. Initial salary, 
£650-£1000 per annum. Owing to expansion in 





107 


MUNICIPAL MUTUAL INSURANCE, LIMITED, 
ms vacancies for 
ENGINEER SURVEYORS a! sirmingham, 
Bradford, Cardiff, London and Nottingham. Poste 
are pensionable and permanent to satisfactory 
candidates who should have served an apprentice- 
ship and have sound practical and theoretical 
knowledge. Technical qualifications: First Class 
Ministry of Transport Certificate Also a LIFT 
AND CRANE SURVEYOR at Bradford. Quali- 
fication Higher National Certiticate Salary 
£600-£550 per annum.-—Apply in own handwriting, 
marking the envelope “Application Engineer 
Surveyor’ and “ Private and Confidential” to the 
CHIEF ENGINEER, 22, OLD QUEEN STREET, 
WESTMINSTER, 8.W.1 K 113 


hew drawing offices, with excellent working conditions | 
departments will offer good prospects to men with | 


initiative. Sickness benefits for families and 
pension fund. Full details quoting Reference 
AD/2, to BOX G 632, Offices of ENGINEERING 


POWER ENGINEER required by International | 
Group for Service on oilfields in the MIDDLE | 


EAST, age 35/45 years. Applicants should have 
university degree in general or electrical engineering, 
or equivalent and should preferably have had 


previous experience of power supply services on | 


oilfields In any case, should have had extensive 
experience in the operation and maintenance of 
steam boilers, water softening plant, boiler water 
treatment, power generating plant and auxiliary 
| equipment, gas combustion turbines, diesel and 
gas engines; the design, construction and mainten- 
| ance of E.H.T. overhead networks, L.T. distribution 
networks, and associated transformers and switch- 
gear; electric motors; and the installation, operation 
and maintenance of flameproof equipment for oil 
installations. 


salary, payable also while on leave. Married 
accommodation and free family passages available 

Write, giving brief details of age, experience, etc., 
for application form, to BOX E.G.587, c/o 191 
GRESHAM HOUSE, E.C.2 





CHIEF PLANNING ENGINEER required to 
initiate and supervise the production methods of 
small internal-combustion engines 

He must have had considerable experience of 
methods used on large scale production in this or a 
similar field. Salary commensurate with qualifi- 
cations. Pleasant working conditions. Attractive 
Pension Scheme. 

Apply to CHIEF PERSONNEL OFFICER, 
PETTERS LIMITED, STAINES, MIDDLESEX 
K ¥ 


ENGINEERING SALESMAN wanted, with 
experience of expansion joints, pipe work, valves, 
ete., in Chemical, Petroleum, Steam and Diesel 
applications. Car owner preferred. Engineering 
background and selling ability vital. Ground floor 
opportunity for right man.—Write BOX K 9s, 
Othces of ENGINKERING 


ENGINEERING DRAUGHTSMEN (male or 
female) required for large Sheet Glass Works. 
Experience in Works Maintenance, Building or 
Mechanical Design would be an advantage. The 
| positions are pensionable and progressive.—Appli- 
| cations stating qualifications, age and experience, 
should be addressed to the CHIEF ENGINEER, 
PILKINGTON BROTHERS, LIMITED, SHEET 


| WORKS, ST. HELENS, LANCASHIRE. K 106 


LIMITED, | 


|\MECHANICAL ENGINEERING 
DRAUGHTSMEN 3 required with 
Maintenance, Building and Mechanical problems. 
4 knowledge of machine design would be an 
advantage. The positions are pensionable and pro- 
gressive.—-Applications stating qualifications, age 


and previous experience should be addressed to | 


the WORKS PERSONNEL OFFICER, PILKING- 
TON BROTHERS, LIMITED, RAVENHEAD 
WORKS, 8ST. HELENS, LANCASHIRE. K 108 


BRUSH ELECTRICAL ENGINEERING CO.,, 
LTD., LOUGHBOROUGH, LEICS, has a vacancy 


for a 
DESIGN AND DEVELOPMENT ENGINEER 
in their Steam Turbine Department. Duties will 
involve Thermo-dynamic and Mechanica] Design of 
turbine internals. Applicants should preferably 
hold an Engineering Degree but those with equivalent 
qualifications will be considered. Conditions include 
good salary and non-contributory staff assurance 
scheme.—Please reply in confidence to CHIEF 
PERSONNEL OFFICER, K 109 


SALES ENGINEER. British Company require 
young man with good general knowledge of engi- 
neering to assist the Manager of the Department 
handling various mechanical and electrical engineer 
ing Agencies in Khartoum, Sudan. Excellent 
opportunity for keen and capable man. Accom- 
modation available; free air passages; home leave; 
kit allowance; pension scheme 


I'wo-year tour in the first instance and substantial | 





training in| 


Write BOX JA/125, 


Large Civil Engineering Company with Head- 
| quarters in South West Lancashire, carrying out 
| railway electrification schemes require to expand 
| their technical and drawing office statis immediately. 
i Applications are accordingly invited from 
DRAUGHTSMEN (MECHANICAL OR 
STRUCTURAL), TECHNICAL ASSISTANTS 
| (CIVIL, ELECTRICAL OR MECHANICAL), 
| qualified to a minimum of O.N.C. standard for the 
| design, estimating and engineering sections at Head 
| Otfice, and ENGINEERS ualified to degree standard 
| (Civil or Klectrical) for the Outside Construction 
| Section. —_BOX K 116, Offices of ENGINEERING 


| ENGINEER. Major Oil Company requires 
| Qualified tngineer experienced in diesel engines 
as applied to railway traction. Age 27/34. Minimum 
| qualification ti.N4 Appointment is based on 
London and will involve travelling throughout the 
country Good commencing salary Pension and 
jfe Assurance Scheme.— Applications giving full 
details of personal particulars, experience and 
qualitications to BOX K 115, Offices of ENGINEERING 
quoting Kef. R.E.17 


K 90 | 


STRUCTURAL ENGINEER with wide experi 
ence of the design and detailing of all types of steel 
structures and with administrative expericnce 
| required to act as deputy to the Chief Engineer by 
\large firm of London Consultants, The firm is 
expanding and the vacancy offers excellent oppor 
tunities for the right type of man.--Write in con- 
| fidence giving details of previous experience and 
salary required to BOX No. 355, GLOVERS 
ADVERTISING LTD, 351, OXFORD STREET, 
LONDON, W.1 G 635 


3 | 





SITUATION WANTED. 


| ENGINEERING EXECUTIVE DESIRES post 
ue lechmical Director or Manager. Well-known 
| Specialist on engineering materials and processes, 
|} with wide prouuction and research experience, 
including automobile and aircratt. Excellent con- 
| nections With raw materials industries, national 
| organisations and official departments._-BOX J 960 
| Utnees of ENGINEERING. 
| 


| A.M.1.MECH.E. (32),ffive years’ apprenticeship 
with wide industrial and commercial executive 
experience, seeks change. Specialist knowledge 
Rubber and Plastics industries and allied hydraulic 
plant. Responsible and progressive post desired, 
preferably London Area or South.—BOX K 120, 


| Otfices of ENGINEERING 
| 


ENGINEER, AGE 35, (.).L.1. Full techuical 
| apprenticeship. D/O., ratetixing, work study and 
| planning experience. Seeks progressive post with 
| sheet metal, plate fabricating or general engineering 
| company. BOX K 100, Offices of ENGINEERING. 
ee 


SENIOR DRAUGHTSMAN seeks administra- 
tive position with Technical Interest, 

| Capable Designer with organising ability, age 
|30 years. Qualifications and practical experience 
lin Scientific and Industrial Instruments, Electro/ 
| Engineering, and Laboratory Test 
Design.— BOX K 102, Offices” of 


Mechanical 
| Equipment 
| ENGINEERING. 





PATENTS. 


c/o 95, BISHOPSGATE, E.C.2 K 114 








Electro-mechanica! projects. 





draughtsman. 


day week and pension scheme. 





Are you looking for interesting and varied work connected with Design, 
Development and Testing of a wide variety of new pieces of equipment for 
mechanical handling in Collieries and for Railway Signalling 7 We have 
vacancies for young men with ideas to work on mechanical, pneumatic and/or 


You are not expected to have had experience of this particular type of work 
and training will be arranged where necessary for successful applicants. 1 
of the posts may well be filled by those with a few years’ experience as a design 


RE AVAILABLE FOR GRADUATES OR FOR THOSE 
STILL STUDYING FOR THEIR NATIONAL CERTIFICATES IN 
MECHANICAL OR ELECTRICAL ENGINEERING and 
salaries will be in accordance Ce oe, pee po ne 
i » for advancement for t with a’ y ative. 
is excellent scope for ally hee inf ation apply to PES SNL 
SUPERINTENDENT, WESTINGHOUSE BRA es GNAL CO. o 
CHIPPENHAM, WILTS., quoting reference No. EQUIP/N/L/. 


Some 


starting 
There 
Five- 


J 878 








THE PROPRIETOR OF BRITISH PATENT 
NO. 644171, for “ IMPROVEMENTS IN QUICK 
CONNECTING DEVICES,” desires to enter into 
negotiations with a firm or firms for the sale of the 
patent or for the grant of licences thereunder. — 
Further particulars may be obtained from MARKS 
AND CLERK, 57 & 58, LINCOLN’S INN FIELDS, 
LONDON, W.C.2. K 116 





FOR HIRE. 


LATTICE STEEL ERECTION MASTS (light 
and heavy) 30 ft. to 150 ft. high, for immediate hire. 
—~BELLMAN'’S, 21, Hobart House, Grosvenor oi 
8.W.1. 7 


Classified Advertisements continued on Page 108 
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WANTED. 


STEEL, ALUMINIUM, BRASS, SHEETS 


MACHINERY FOR SALE. 





AND OFFCUTS, 10 to 24 G. Small or Low 


quantities. Cash eine DYAS & FOWLE, 
41, Loudoun Road, N.W.8. MAI. 2711, 5477 
G 577 





WORK WANTED. 
ROSSER & RUSSELL 
GENERAL ENGINEERS, 
QUEEN’S WHARF, 
HAMMERSMITH, W.6. 


LTD. 





"PHONE: RIV. 4416 


MANUFACTURERS OF SPECIAL AND 
PROTOTYPE MACHINES. 





STEEL FABRICATION 
& 
PROFILE CUTTING. 
GENERAL MACHINE WORK. 
G 57 
AGENCIES. 


ENGINEERING AGENTS wide experience and 
excellent connections, are prepared to follow up 
quotation in the South Wales area.—BOX G 551, 
Offices of ENGINEERING 


ENGINEERS, AGENTS AND MERCHANTS 
with keen staff would like further Agencies or other 
propositions. Area covered, Scotland and Newcastle 
Office in Glasgow.—-BOX K 105, Offices” of 
ENGINEERING 





CAPACITY AVAILABLE. 





DESIGN OFFICE CAPACITY available 
for Mechanical and Production Engineering 
Special Machines and Projects.—NORRIS 
BROTHERS LTD., 53, Victoria Street, 
LONDON, 8.W.1. Tel.: Abbey 5444. G531 











ACCURATE MACHINING 
also on Models and Prototypes, &c 
MILLING TURNING 
JiG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 
US YOUR DIFFICULT 


GIVE JOBS 


LANDEN (ENGINEERS) LTD., 
bas la, AUBERT PARK, LONDON, N.5 


CANonbury 1075 G 520 





MODEL MAKING. 


ACCURATE SCALE MODELS. 


Industrial Plant, Ships, Machinery, 


Civil Engineering, etc. 
Static or working models for exhibition, 
advertising or instructional purposes 
Enquiries invited and estimates submitted. 

C. A. MILLS, 18, MANOR RD., RUISLIP, 

MIDDLESEX. Tel.: RUISLIP 4374. G 522 





BUSINESS OPPORTUNITIES. 


MATERIALS CONTROL, STANDARD COST- 
INGS, and modern office methods installed at 
mic rates by a man of wide experience 
BOX K 121, Offices of ENGINEERING 


econo 


Write 








BUTLER 9 FT. SWING MOTOR 
DRIVEN VERTICAL BORING MILL. | 











600 C.F.M. BROOMWADE FOUR-CYLINDER, | 







Price to 


EAMAN STRES 


Ku 


[SUPPLEMENT] January 27, 1956 ENGIN EERING 
| PALLET FEET, 6,000 
| Apply BW. DAVIS LI 


TWW BIRMINGHAM, 4. 


STOCK OR EARLY DELIVERY. 


i B.C.S. 
Ring 


cyls. 


} by 12 in. stroke, 
Slip 


Motor, (C/Parkinson 


310 r.p.m., 125 h.p. 
Starter, outer 





| 500 H.P. UNUSED Dovst 


Table 7 ft. 3 in. dia. Two swivelling rams, bearing, ete E DRU 
rapid traverses. Seen running in Midlands 494 C.F.M. BELT DRIVEN THREE-CYLINDER | AGE BY USKSIDE ENGINEERING foe 
: : 5 = WATER COOLED, BY —"s & WADE, t 


PANY (Motor 1 
or not yes pe speed & mp” 





, > 9. h drum will hold 3 i 
F. J. EDWARDS, LTD., cyls. 10 in. dia. by 12 in. stroke; 120 h.p. Slip | pes s ards of jin 5. 
$59, EUSTON ROAD, LONDON, N.W.1 Ring Motor and Starter, 400/440/3 560. EH251 eS ee On steel base frame werk en 
‘ nctig ee vn ae | 300 C.F.M. MOTOR DRIVEN TWIN-CYLIN- STLE STREET, « ARDIFF 
EUSton 4681. G 611 DER WATER COOLED; cyls. 10 in. dia by | Tel.: Cardiff 29246 
12 in. stroke; 70 h.p. 8.R. Motor and Starter, | 
400/440/3/ 50. 
240 C.F.M. TWO STAGE AIR COOLED, BY | ‘ 
INGERSOLL/RAND, 6 in. and 5 in. by 5 in. BA i! 
= stroke; 60 h.p. S.R. Motor and Starter, 400/440/ | 
3/50. Combined bedplate, intercooler, etc. } 
200 C.F.M. TWIN CYLINDER WATER | ONE 600 K.w. SULZER DIES 
COOLED; cyis. 5} in. dia. by 10 in. stroke, ING SET, 220/440 volts, j)¢ EL GENERaT. 
35 h.p. S.R. Motor and Starter, 400/440/3/50. | oftzilliaries, Lge ete 7 plete with 
D.23. Broomwade | -W. SULZER Die 
| TOR SET, 400/440 volts — _e 
THOS. W. WARD  LITD.,| ig tnm, ‘cgnpicte sit ln oy 
AXM 
ALBION WORKS” - - SHEFFIELD. | NICROMPTON 
"Phone: 26311 drams: “* Forward’ ' PARKINSON. Diesel nen SET, 
: LONDON: BRET TENHAM HOUSE STRAND,| complete with A gang cles, 1000 rp 
For early delivery a Wt | ogee ts ah gamle ad Spt ba 
ONE Phone: Temple Bar 1515 (12 lines). = ALTERNATOR SET, 400 volta 3 oh HESEL 
lR ber a Ward’s might have i#t/| cycles, 1000 r.p.m., complete with Auris = 


12ft. 3ft. Yin. « 3ft 6in. 


HILOPLANE 


TWO RYDER 5-SLIDE FORGING HAMMERS | 













G60 | and wom < 
a 60 | ONE 


80 GENERAL 
HOUCHIN: “Dieser ALTERNATOR oes 
400/440 volts, 3 phase, 50 cycles, 1500 ty 
complete with all Auxiliaries and Switchboard F 


‘ for sale. Capacity round and square bars up to| ONE 55 K.W. MCLARE 
Mfr $ JOHN STIRK. 1} in., tubes up to 3 in dia. Weight oo mba ALTERNATOR SET, ry brea Diese, 
Capacit 12ft. < 3ft. 9in x 3ft. 6in. | each. Similar 4-slide machine also available—| 50 cycles, 1000 r.p.m., complete 3 phase 
Table width : ‘ “goin | Photos, F. J. EDWARDS, LTD., 359, EUSTON | and Switchboard.” °°" With Auniliaris 
. * | ROAD, LONDON, N.W.1, K 92 ONE 40 K.W. SENTINEL/LEROY DIESE 
Cutting speeds 15-150 f.p.m. ALTERNATOR SET, 400/230 volts, 3 pn ~ 
P. motor 40 50 cycles, 1500 r.p.m., a with ‘Auxili aries 


Late type machine with 
full Stirk Split Field drive. 
For details from :— 


SOAG = MACHINE TOOLS LTD., 














and Spare Parts. New 195 


CRANES STEAM AND DIESEL. 5 tons | 
capacity. Standard gauge, for early delivery. | ys 20 K.W. HILL & CO. DELCO Diese, 
Complete specification on request | ENERATING SETS, 120 volt Di. i4y 
JOSEPH BOOTH & BROS., | _ f.p.m., be ae with Auxiliaries. 
UNION CRANE WORKS, THREE 14 K.W. COVENTRY CLIMAX 
RODLEY, LEEDS. MCLURE & WHITFIELD 


GENERATING SETS, 


PETROL 
Ideal ve 


2380 volt Dé 


~udsev 3168 K 101 
Pudsey 316 r.p.m., complete. Units for 


operating 








magnets on steam cranes. Unused 
JUXON ST., LONDON, S.E.11 3, CASTLE STREET, CARDIFF 
Phone: RELiance 3373 aos ee 
Grams: Sotoolsag London S.E.1/ TWO DOUBLE ACTION HYDRAVU- 
G us LIC PRESSES FOR SALE. BRITISH 
a CLEARING DH _ 55-35-3). Pressure yOR SALE 


Y SERVICE 


VALUE! 





HENRY BERRY GEARED SINGLE ENDED 
SHEARING MACHINE. Motorised 500/3/50 
Approx. capacity: } in. plate, 12 in. by 1 in. flat 
bars. Length of blades 24 in. Gap depth 11 in 

TAYLOR & CHALLEN NO. 3} SAP GEARED 
DOUBLE SIDED SINGLE ACTION 
DRAWING PRESS. Pressure 50 tons. Capacity 
Cuts blanks 10 in. dia. by 0.080 in., 14 g. or 
equal, Stroke 10 in, 

DE BERGUE TYPE SF/5A GEARED DOUBLE. 
ENDED UNIVERSAL PUNCHING, 
SHEARING, SECTION CROPPING AND | 
NOTCHING MACHINE. Motorised 400- | 







punch 55 tons, blankholder 35 tons, both 
Both strokes 
blank- 


rams 90 tons. Steel frame. 
adjustable, punch up to 8 in., 
holder up to 4in. Between uprights 32 in. | 
ONE DOUBLE ACTION HYDRAU- 
| 


LIC PRESS FOR SALE. BRITISH 
CLEARING DH 80-55-36. Pressure 


5} TON COLES DIESEL ELECTRIC CRANE 
on Caterpillar Tracks. 45-ft. jib—BOX K4 
Offices of ENGINEERING. 


punch 80 tons. blankholder 55 tons, | STAINLESS STEEL available, ex.stock. sh 
both rams 135 tons. Both strokes adjust- Bars, Tubes and Angles. Send for our priced stor 
able, punch up to 20 in. blankholder up | List. 

10in. Between uprights 35 in THE MULBERRY COMPANY 


| 223, St. John Street, London, E.( 


Each complete with cushioned bed, all CLErkenwell 8336-7-8 


self-contained hydraulic equipment for 
motor drive 400-440/3/50. Photographs and 
details of each machine from : 


F. J. EDWARDS LTD. 
359, Euston Road, London, N.W.1. 
EUSton 4681, or 


Telephone 








SALES AND VALUATIONS. 


41, Water Street, Birmingham, 3 


CENtral 7606 K 91 
AUCTION 








$40/3/50. Punches ly in. dia. by § in. plate 

Crops angles, square cut, 5 in. by 5 in. by 4 in. | 
Shears § in. plate « any size. Notches angles 
up to 4 in. by 4 in. by & in. Other sections in 


proportion 
BEsco UNIVERSAL EDGING, BENDING) 
AND FOLDING MACHI Ne. Capacity | 
74 in. by 14 gauge. Provision for repetition and 
round or sharp bending. Adjustable back gy 
TAYLOR & CHALLEN NO. 370 OPEN 
FRONTED UPRIGHT PRESS. Motorised 
400-440/3/50. Pressure 20 tons. Stroke 3 in 
Centre to back 10} in. Weight about 34 cwt 
NEW DOUBLE GEARED OVERCRANK 
OPEN ENDED GUILLOTINE. Motorised) 
400-440/3/50 Automatic hold-down, all gauges 
Capacity: 72 in. by 4 in. mild steel. Gap depth 
v in 
Photographs of the above 
MACHINE TOOLS, NEW AND USED 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone: EUSton 4681-3771, 

and at 
HOUSE, 41, WATER 
BIRMINGHAM, 3 
relephone: Central 7606-7 G 552 


are available 


LANSDOWNE STREET, 





IPENSOTTI 5ft. Motor 


High Speed 
VERTICAL BORING MILLS 
with taper turning and screw cutting 
attachment. Max. a 62 in. 
Rapid power traverses. 6 speeds from 
4 to 145 r.p.m. Motor 28 h.p. Approx. 
weight 10 tons. 1951-2 machines in 

excellent condition. 
F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.!. 
EUSton 468! G 610 


Driven 











16th E.(.2 


at p.m 
FREEHOLD GROUND FLOOR FACTORY 
with offices 4,000 sq. ft. Good vehicular entrar 









February, 1956, at City Auction Hall 





| Immediate possession—CHAMBERLAIN AND 
WILLOWS, AUCTIONEERS, 23, MOORGATI 
E.C.2. Tel. MET 8001 K 


FOR SALE. 


B.CS. 


TWO GAS COMPRESSORS BY PETER) 
BROTHERHOOD, sinvle crank, three stage 
enclosed type, capacity 100 M® per hour to a | 
pressure of 600 Ib. p.s.i. at 375 r.p.m | 

3, CASTLE STREET, CARDIFF. | 
Tel.: Cardiff 29246. J 922 | 





IF YOU'RE HUNTING FOR 
SOMETHING 


BCS, REMEMBER... 





|22,000 BABCOCK & WILCOX C.T.M. 
| STEEL CASED WATER TUBE, 260 Ib., with 
Superheater, Economiser by Green, Chaingrate 
Stoker. All mountings 
| 15,000 BABCOCK & WILCOX C.T.M. TYPE | 
WATER TUBE, 180 Ib., with Superheater, | 

| Eeonomiser by Green. All mountings. 
| Two 14,000 JOHN THOMPSON 4 DRUM 
WATER TUBE, 250 lb., with Senior Economiser. 
| All mountings. 
| 30 FT. 8 FT. 6 IN. LANCASHIRE BY | 
} aaa & THOM, 160 lb. All mountings. 
3, CASTLE STREET, CARDIFF. 


| Tel.: 920 | 


WARDS mig ret 


W. WARD LTD. 


Cardiff 29246. 


| B.CS. 


| 
Two 


THOS. 


1620 H.P. _RUSTON-HORNSBY | . FIELD 
| DIESEL LOCOMOTIVES, 24 in. gauge, in, ALBION WORKS. SHEF 
| first class condition. | G 556 
3, CASTLE STREET, CARDIFF. 

Tel.: Cardiff 29246, J 921 | 


| 





} Lowpon: HARRISON & Sons, Ltp., 


by Appointment to 


at 35 & 36, Bedford St., 


Her Majesty The Queen, Printers, London, Hayes (Middx.), and ~~ PY / ae and Published by ENGINEERING Ltd., 





Proprieto rs of ENGINES! 
Strand, London, 
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THE HEART OF 
INDUSTRIAL EFFICIENCY 





At the heart of modern power stations and 








up-to-date factories you will find 


MITCHELL BOILERS 


giving impressively reliable service. 




















High efficiency, low maintenance needs and keen 











prices ensure a steadily tncreasing demand for 
MITCHELL INSTALLATIONS 
innew industrial building programmes. 
Although many Mitchell 


boilers are specially designed for specific 


loads, the standard range covers 


all normal steam-producing needs. 





LONDON, 


wel 





ONE BEDFORD SQUARE, 








LIMITED, 








MITCHELI ENGINFERING 











WRITE TO 
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GLAGIER 


__Bearings and Bushes 





Heavy Bearings 


Glacier produce heavy plain bearings in the region of 6 inches bore and 


TECHNICAL ADVISORY 
SERVICE 


upwards for many well-known manufacturers of marine and stationary 





diesels, compressors, pumps, steam and gas turbines, rolling mills, crushers 
_ - and other types of heavy plant and machinery. 


These bearings can be supplied complete and ready for assembly as steel 





or bronze shells lined with whitemetal or copper lead; or if preferred, 





DIESEL AND TURBINE customers’ shells in the form of pressings, castings, forgings or stampings 
BEARINGS j 


can be lined and delivered partly or fuliy machined. 





Continuous development work over the years on production methods has 





resulted in the design and manufacture in the Company of highly specialised 
machine tools on which these large bearings are finished to extremely fine 
limits. For example bearing bores can, where necessary, be machined to 


. ; . + -00025” . : —— 
give a wall thickness accuracy of  gag75” Le. a tolerance of -0005”. Such 


SERVICE DIVISION 


accuracy has made it possible for builders of large diesel engines to reduce 
the fitting time on each engine from two days to a few hours. 


Many leading firmsconsult the Company's Technical Advisory Departmenton 





the design and specification of bearings. This Department’s team of engineers 
and metallurgists will provide without obligation proposals based on the best 


features of current practice leading to entirely new designs including thin wall- 





STANDARD BUSHES ed bearings, or modifications to existing types to improve their performance. 








Since Glacier supply all types of plain bearings their design proposals are 


not influenced by manufacturing limitations. 





BRONZE BARS AND 
WHITE METAL 





CENTRIFUGAL FILTERS DRY BEARINGS THIN WALLED BEARINGS DIE CASTINGS THICK WALLED BEARIN 





The largest manufacturers of plain bearings in Europe 


THE GLACIFR METAL COMPANY LIMITED, ALPERTON. WEMBLEY, )DLESE* 
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When you install a Butterley Oxygenerator you can be certain of two important benefits from the 
word ‘‘go”’. First is that you gain complete independence of supply. Secondly, you can’t 
help noticing an immediate saving in your total oxygen/nitrogen consumption. That’s because 
you can make ‘‘on site’’ just the amount of high purity oxygen/nitrogen you need 


and at the right pressure. All you make is used, none is wasted and production flows. 





A Butterley Oxygenerator takes up very little floor space and is easy to maintain. Write for comprehensive 
brochure demonstrating in detail how a Butterley Oxygenerator can benefit your works. 
oo ‘ 
A f ? s i.) 
X VRE herators 
oO : 
a make sure of your oxygen supplies 
\ 
K ) DIVISION, THE BUTTERLEY COMPANY LIMITED, 9 UPPER BELGRAVE STREET, LONDON, S.W.1. TELEPHONE: SLOANE 8172/3 ' 
, Like many other major engineering enterprises in all parts of the World, we generate our own oxygen for use in the manufacture of: 
re R BRIDGES; CONSTRUCTIONAL STEEL WORK; UNIT BRIDGING; OVERHEAD CRANES; RAILWAY WAGONS & MINE CARS; IRON CASTINGS, IRON ’ 


& SHEET METAL MACHINERY; WROUGHT IRON BARS; SEWAGE EJECTORS; PUMPS & AIR COMPRESSORS, WOOL WASHING seacatai* 
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ENGINEERING 


An Slustrated Tieekly PFournal 





POWER TRANSFORMER 

















BRITISH THOMSON-HOUSTON 


r§$to n 


Eng 





